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Events. 
JANUARY 1. 

Junior Institution of Engineers :—Ordinary meeting in 
London. Paper on “The Rolling Mills and Crucible 
Melting Department.” 

JANUARY 5. 

Institute of Metals (Birmingham Local Section) :—Ordinary 
meeting in eee. ‘The Influence of Work and 
Annealing on Brass,”’ Paper by O. F. Hudson, D.Sc. 

Institution of Automobile Engineers :—Ordinary meeting in 
London. “ Sleeve-Valve Engine Development,” Paper by 
W. Ferrier Brown. 

JANUARY 6. 

Institute of British Foundrymen (Wales and Monmouth 
Branch) :—New Year’s smoking concert at Swansea. 
FEBRUARY 15-26. 

British Industries Fair, 1926:—London and Birmingham. 
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Retrospective 1925. 


We propose to review the principal events of 
the passing year from two aspects, the technical 
and the trade. 

Of cutstanding interest on the technical side 
has been the putting into actual commission and 
the commercial exploitation of what has become 
known as the Perlit process. It has aroused some 
rather pronounced views, but beyond everything 
else it has focussed attention to a phase of metal- 
lurgy, the close examination of which is bound to 
react favourable upon the better appreciation of 
basic constitution of cast iron. Another’ special 
iron has, without the addition of special elements, 
registered nearly 27 tons tensile. This sounds 
excellent from old-fashioned standards, but we 
have recently had details of a high chromium 
cast iron which will, after heat treatment, give 
50 tons. We expect much more will be heard of 
this alloy in the near future. 

The Cast Iron Research Association is now 
making definite progress. It has every appear- 
ance of being in a position to carry on in the 
near future without help from the Department 
of Scientific and Industrial Research. Both Mr. 
Pearce and Mr. Fletcher are to be congratulated 
on the splendid progress achieved, especially in 
having assured for their Association the good will 
of the most prominent firms in the industry. 

The Institute of British Foundrymen again 
shows a widening sphere of interest. It enjoys 
the respect and collaboration of all other allied 
technical bodies. A new section has been formed 
in Paisley, and new junior sections in both 
Lancashire and Birmingham, 

An undesirable phase has recently presented 
itself. For years the metallurgists have asked 
the foundryman to take an _ interest in the 
metallurgical side of foundry work. -He has done 
so, and now when he expresses a metallurgical 
opinion he is liable to be labelled an ‘* amateur ” 
metallurgist. This is totally a wrong attitude to 
assume, and those adopting it must for the 
general good of the industry encourage further 
study of metallurgy by the practical man. 

The Glasgow Conference was run on very 
ambitious lines, and examined from no matter 
what angle it must be granted that it was 
exceptionally successful. Mr. John Cameren, 
the popular president, is to be congratulated on 
liaving such an efficient secretary as Mr. Joln 
Bell as the organiser of this meeting. 

The foreign relations of the Institute have heen 
maintained with America, France and Belgium, 
whilst the Institute was unofficially represented 
by its president and many members of council at 
the Diisseldorf Foundry Exhibition. 

Coming now to trade conditions, the export of 
builders’ castings has been maintained at a 
definitely higher level than in 1924, whilst busi- 
ness in pipes has remained practically stationary, 
the losses in Indian, Australian and South 
African trade being practically counterbalanced 
hy increased business with ‘ other countries.”’ 

Judging purely from the standpoint of the 
buying of pig-iron and scrap, the iron foundries 
have been badly hit during the past year. But 
is this fair basis? If all the light industries 
were busy and the foundries attached to blast- 
furnace plants were working at full pressure, the 
pig-iron market reports would proclaim a 
decadent industry. An examination of the pre- 
sent industrial conditions must envisage some- 
what parallel conditions. Shipbuilding castings 
have not been in any serious demand, whilst 
orders for railway chairs—a casting which eats 
up tonnage, have been less than what is to be 
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considered normal. The foundries making light 
castings for building purposes have been generally 
working with a full order book. Agricultural 
implement makers’ foundries have been slack, but 
even here a slight improvement in certain sec- 
tions has been shown. The electrical engineers 
foundries have recently picked up again and a 
certain amount of work has been given to out- 
side foundries, Pipe foundries have been reason- 


ably well employed, whilst those catering "che 
mining industry have been very short of work 
since the beginning of the subvention. Some 


improvement has been shown during the last 
quarter in the foundries catering for the metal- 
lurgical and chemical industries, whilst those at- 
tached to or working for the automobile factories 
have been kept fairly well occupied. Textile 
foundries have recently experienced a_ slight 
improvement. 

Of jobbing foundries it is difficult to speak, 
but those catering largely for the engineering 
trades have shown some improvement. Most of 
the London foundries are kept reasonably busy, 
but at starvation prices. 

Progress, as shown by the equipment trades, is 
satisfactory without being really good. The 
sandslinger has made a number of important 
sales in Great Britain. The hydraulic moulding 
machines continue to register important Dominion 
sales. Much attention is being devoted to sand 
and shot blast and several modern plants have 
heen installed during the year. The Cleaning 
of Castings Regulations which recently came into 
force is causing the reorganisation of many shops. 
Where due regard is paid to transport these 
alterations may very easily pay for themselves. 
Core and mould drying furnaces too, have had 
much attention bestowed upon them by the 
industry, and a number of modern installations 
have been made. The crane makers are at last 
realising the importance of the foundry trade as 
a market for their goods and are designing 
apparatus of special suitability. Conveying 
apparatus has not vet received the whole-hearted 
attention it deserves, but we are cognisant of 
some new developments of which we have great 
hopes that the real needs of the industry will be 
met. 

The malleable iron foundry industry has been 
patchy, the larger firms have done well, but some 
of the smaller ones have been so poorly remunera- 
tive that thev have closed down. American com- 
petition in this line is severe and likely to 
increase unless adequate steps are taken. The 
import of the word ‘ adequate”? is obviously a 
contentious one, 

The steel castings industry has remained 
stationary, and is in certain districts, especially 
Glasgow, being subjected to German competition 
at ridiculous prices. The German ifirm’s repre- 
sentative has stated that they take on the British 
orders to keep down their overheads, as their 
domestic prices are quite favourable. This 
acceptance of non-profit-bearing orders to lower 
overheads is more often than not a fallacy and 
is more likely to lead to the Bankruptey Court 
than the prosecution of a successful business. 


Obituary. 


Mr. H. B. Sparrow, of H. B. Sparrow & Com- 
pany, metal merchants, 65, Fenchurch Street, E.C.3, 
died recently, aged 61. 

Mr. B. Birp has died at his residence at Stour- 
bridgo Road, Halesowen, in his 85th year. For 60 
years he was a representative of Miles, Druce & Com- 
pany, Upper Thames Street, London, iron and steel 
merchants, until he retired a few years ago. 

Mr, W. J. BeprorpD, a member of one of the oldest 
of Sheffield families, and managing director of John 
Bedford & Sons, Limited, crucible steel manufacturers, 
Lion Works, Mowbray Street, Sheffield, died last 
week. He lived in Graham Road, Ranmoor, and 
was the youngest of the three sons of the late Mr. John 
Bedford, of Bolsterstone. He was in his 77th year. 


At rHe Engineering and Scientific Club. Wolver- 
hampton, recently, Mr. F. H. Rosencrants gave a lec- 
ture on the development of powdered fuel in America 
and this country for the purpose of the generation of 
steam for power purposes. 
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A Useful Red Lead Pump. 


By ‘ VaLuIsHe.”’ 

Considering the length of time that red lead 
has been known as a jointing material, one would 
imagine that the ‘‘aeme of perfection,’’ so to 
speak, in regard to its application had been 
reached long ago. But this is not so. In fact, it 
is practically beyond dispute to say that no pro- 
gress has been made in this matter during the 
last one hundred years at least. A sweeping 
statement maybe, but none the less true. Let us 
take an example which bears out the truth of 
this statement. Watch a pipe erector at work 
making joints. The red lead is spread on to the 
flange by any handy tool which happens to be in 
the vicinity. Much of it is wasted, for what is 
scraped off the flange as surplus is more generally 
thrown at one side than otherwise. 

In this article the writer introduces a hand 
pump specially designed for the purpose of spread- 
ing red lead on to pipe flanges, etc., without 
waste and uncleanliness, and also saving consider- 
able time on big jobs. No doubt there will be 
some people who would still prefer the old method. 
whatever else was introduced. Nevertheless, one 
hopes that these are a smal] minority. 

The entire pump is made of metal, with the 
exception of plunger leather, no wood whatever 
heing used. This is of course necessary, as the 
pump is sure to receive rough usage. The body 
A is of steel, being 2} in. diameter inside by 10 in. 
long. Both ends of the tube are screwed outside 
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to a distance of * in. from the ends. The feeding 
end B is of brass, being tapped to screw on end 
of tubing. This portion B is screwed on to tube 
until it comes against shoulder provided on B. 
and is locked. 

Care must be taken to make the above casting 
of ample strength, especially the taper end, which, 
if made too long and thin, is liable to be broken 
off with the accustomed rough handling. The 
opposite end of the tube is provided with a cover 
C screwed on to the tube and shouldered similar 
to end B. This cover need be of only very light 
design. A ¥ in. dia. hole is drilled through the 
centre, through which the plunger rod passes, 
allowing working clearance. The plunger rod is of 
j-in. dia. steel, and is shaped at one end. as 
shown, and screwed at the other end. 

A cup leather forms the plunger: this should be 
a good fit in the tube body. At each side of the 
leather is a disc—a thin one, about | in. thick, 
against the working face, and one about | in. 
thick on the other side. The whole is made a 
unit by means of a nut at each side, as shown in 
illustration. Care should be exercised in fitting 
these together, and the nuts should be screwed up 
tight on each side, so that they cannot come 
loose. <A good coat of paint is all that is now 
required, and as a matter of finish this should be 
done. To fill the pump, unscrew the end cover, 
and remove the plunger and rod; load with lead 
about 7 full, and insert the plunger and replace 
the cover again. 

The pump should be emptied and cleaned at the 
end of a day’s work, as the red lead is apt to 
harden and make up outlet hole at end of pump. 
Never use the pump unless the end cover is in 
place, or the plunger will soon wear away through 
lack of central support. 


Melting Babbitt Metal. — When melting Babbitt 
metal always heat it very slowly. In order to prevent 
the oxidation of the tin and antimony, cover the 
surface of the melting metal with fine powdered char- 
coal, and stir with a stick made of dry pine. This 
stick serves as a guide to the correct temperature of 
the Babbitt, since the molten metal must not become 
so hot as to char the pine. 


--- 
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Practical Points from Published 
Papers.— III. 


By B. Rocers. 

The general trend of the two previous articles* 
has been towards pointing out to foundrymen cer- 
tain lines of thought that the writer considered 
important, in the progress towards the successful 
production of high-grade cast iron. ‘otal carbon, 
as controlled by silicon, was stated to be the main 
factor in the production of cast iron by the use 
of low phosphoric irons. —Beeny’s conclusion is 
again worth quoting. ‘‘ From a practical point of 
view the best results are obtained with the lowest 
possible silicon and total carbon contents that can 
be safely depended upon to give a non-chilling 
effect in the smallest important section of a cast- 
ing.’’ Semi-steel was preferred to hematite iron 
for low phosphorus cast irons. Phosphorus in- 
fluences total carbon in phosphoric pig-iron. (It 
may reasonably do so in cupola melted cast irons. 
In fact it would be surprising if it did not.) High- 
phosphorus is still necessary for thin castings. 
The writer is aware, however, of semi-steel being 
successfully used in castings in America for sec- 
tions of } in. and over and often production 
figures reach a high rate on certain sections. 

The size of the graphite flakes was shown to 
have a distinct relation to the hardness of the 
casting. 

To obtain a proper control over silicon and sul- 
phur, laboratory control is the best course, whilst 
the use of a microscope will help materially in 
locating the causes of defective castings. When- 
ever sulphur trouble is experienced it may, how- 
ever, be confirmed by the use of sulphur prints. 


Sulphur Prints. 

By polishing a surface of the specimen of iron 
and placing a smooth surface bromide printing 
paper over the specimen, already soaked in a little 
very dilute acid (3 per cent. sulphuric acid (Conc.) 
in water), the sulphur spots will produce a dark 
stain on the printing paper wherever they exist. 
It is due to the escape of sulphuretted hydrogen, 
liberated by the dilute acid, forming a sulphide 
on the bromide paper. The print is well washed 
and fixed in ordinary hypo. solution. Manganese 
sulphide gives brown stains as a distinctive colour 
from merely dark stains. This method was de- 
vised by Baumann, and may be used for pig-iron 
fractures, cast iron, malleable iron or steel. 


The Influence of Silicon upon Carbon in Cast Iron. 


Turner’s classical experiments are the recognised 
basis for the use of silicon in the manufacture of 
east iron. He found with iron of approximately 
2 per cent. silicon, by adding silicon in increasing 
proportions and observing the effect of each addi- 
tion, that the combined carbon content decreased 
with increasing silicon; generally, the graphitic 
carbon content increased with increasing silicon 
content. The total carbon varied from 1.50 to 
2.61. It is noteworthy that the total carbon was 
more constant (1.9 to 2.35 per cent, T.C.), while 
the silicon was below 2.5 per cent. The man- 
ganese in the higher silicon alloys (above 2.5 per 
cent. silicon) was also higher than in the lower 
silicon alloys. The extreme variations of from 
1.5 per cent. to 2.61 per cent. silicon in the last 
five alloys of the series may possibly be explained 
partially by what Hatfield describes as ‘‘ the diffi- 
culty of melting very siliceous irons to contain 
about 2 per cent. carbon.’’ 

The sulphur and phosphorus were not high and 
did not vary greatlv. Turner says: ‘ Bear in 
mind in drawing deductions that the results are 
for certain definite conditions.’”’ Also: ‘‘ The re- 
sults, however, are approximately true [as found 
by practical experience] for other conditions.”’ 

Hatfield insists that ‘the influence of silicon 
is modified by the size of the casting, the rate of 
cooling and the casting temperature. The size of 
the casting is the main point.’”? Tf the silicon is 
correctly chosen to suit the section of the cast- 
ing. the rate of cooling will be controlled by the 
section or mass, provided the casting temperature 


* FLT.J., March 19 and July 23, 19°5. Cast Tron and Influence 
of Various Elements (Hamasumi): F.T.J., June 19, 1924. For- 
mation of Graphite in Cast Tron (Northcott). 
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is kept constant, and the remaining composition 
being the. same. 


Hamasumi’s Experiments. 

The influence of silicon upon cast iron was alse 
recently demonstrated experimentally by Hama- 
sumi. He used steel mixed with the cast iron. 
He kept the total carbon constant at 3.0 per cent., 
using green-sand moulds. He found that with 
0.15 per cent. silicon the specimen was not sound, 
and that the ordinary cooling rate of a green sand 
mould is such that with 3 per cent. total carbon 
and 2 per cent. silicon the best graphite-in-whirl 
structure is obtained. The influence of silicon 
upon carbon was modified by the rate of cooling. 

Whenever the cooling rate of the green-sand 
mould was too slow, elements were added such as 
nickel and manganese and sulphur. He concludes : 
‘This has the effect of improving the form of 
graphite. It does so by altering the cooling rate 
of the iron. This, again, will affect the condition 
of the graphitic carbon in the cast iron.” A brief 
statement on the point is essential. 


Whirling Graphite. 

Hamasumi says ‘ the graphite-whirl form of 
graphite is the best because it has a moderate 
strength, and its structure is very homogeneous 
throughout the whole casting. A condition which 
is most advantageous when making a large cast- 
ing of varied thicknesses. In addition to a cer- 
tain increment of combined carbon this whirling 
graphite is a condition that strengthens cast iron. 
It is caused by the rate of cooling of the casting 
and is to some extent independent of the com- 
position of the iron used. Graphite-in-whirl is 
coarser than the wormlike graphite found in the 
eutectic areas. The worm-like graphite, the gra- 
phite-in-whirl and also the usual platy graphite 
are all adjustable by the rate of cooling.” 

Hamasumi used a Swedish charcoal pig-iron 
with mild steel and ferro-silicon added and they 
were melted together in a crucible furnace. The 
total carbon content was always 3 per cent, in 
green-sand moulds. The eutectic concentration of 
silicon for 3 per cent. T.C. is 3.4 per cent. Si, 
Hurakami_ states. Alloys containing 0.64 per 
cent. silicon to 1.8 per cent silicon were the 
strongest, the tensile and brinell figures being 
practically constant. After 1.8 per cent. Si the 
strength and also the Brinell Hardness number 
diminished up to 3 per cent. silicon. The com- 
bined carbon gradually decreased with increasing 
silicon, and the graphitic carbon increased with 
increasing silicon. The tensile strength was 
18.3 (0.64 per cent. silicon) to 19.1 tons per sq. 
in. (1.8 per cent. Si). The hardness figures 
(Brinell) were 185 to 192 with 0.64 per cent. 
silicon and 1.8 per cent. silicon respectively. 
Other silicon percentages (intermediate) gave 
intermediate results on both tests. 


Influence of Silicon upon the Combined Carbon. 


Bearing in mind the above experiments that 
the total carbon is constant throughout at 3 per 
cent. T.C., the influence of silicon may be seen 
to be a somewhat gradual one thus :— 


Rearranged) (Hamasumi). Using Green-Sand 
Moulds. Casting Temperature 1,350 deq. C. 


Si. per cent. C. C. per cent. | Remarks. 
0.15 2.87 Unsound 
0.64 1.13 
0.70 1.05 Strongest 
1.15 0.90 
1.24 0.85 Castings 
1.80 0.73 
2.27 0.63 Fairly strong 

Not so hard 
2.76 0.18 | _ Hardness is low 


The Ratio of the Silicon to the Combined Carbon. 

Tn the production of all pearlitic cast iron, it 
is essential to have a certain proportion of com- 
bined carbon present in the iron. This may be 


from 0.55 to 1.15 per cent., depending largely 
upon the conditions of casting and composition. 
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How is it to be known whether there is suffi- 
cient combined carbon present to form a wholly 
pearlitic structure? It depends upon composi- 
tion, usually upon the silicon, the manganese and 
the sulphur and the phosphorus, the rate of cool- 
ing, the casting temperature and the section of 
the casting. 

Obviously some of these conditions must be 
standardised before any success will be obtained. 
If, as in certain of Hamasumi’s experiments, the 
composition is kept constant (and especially the 
silicon is kept constant at 1.8 per cent.), while 
the section is kept constant (as in the test-piece 
section), and the casting temperature kept at 
1,350 deg. C., success would be soon assured. 
Silicon can be kept constant, also, possibly cast- 
ing temperature (but that only by pyrometric 
eontro) coupled with diligent attention to the 
cupola metal); still, the section of the casting is 
limited to the one thickness unless means are 
nsed to overcome this difficulty. 

When means can be adopted to overcome thi- 
difficulty, by heating the moulds and choosing a 
composition that suits, such as in the Lanz pro- 
cess, success is assured to a certain degree, The 
above probably represents the Lanz method of 
production for certain classes of castings. Other- 
wise the air-furnace or the electric furnace have 
many advantages over the cupola. Semi-steel 
will, however, help greatly in cast iron manu- 
facture by the cupola if properly melted. 

The old empirical rule Si¢T.C.=4.5 is very 
helpful. It, however, refers to the maximum 
amount of silicon that can be used. 

With regard to lesser quantities of silicon than 
are obtained by this method, little is known by 
the average foundryman, being a matter for 
research. By way of showing the relation between 
the combined carbon and the silicon in) Hama- 
sumi’s experiment as in Table IT, the following 
Table IIT is appended. 

Take No. 1 iron in Table I]. There exists in 
the iron 19 times the amount of the combined 
carbon by percentage analyses to the percentage 


analysis of the silicon. The writer does not 
imply the existence of a definite ratio hetween 
the amounts of these separate elements. It is 


hecause these figures are gradually decreasing in 
themselves that the writer thinks it might be of 
value, as distinct from two variant elements as 
in Table TI (Si and Total C.). 


IIL. 


In No. | Iron (Table Il.) there was 19.0 times the amount 
of C.C. to Si. 
(percentages). 


In No. 2 do. do. 1.76 do. do. 
In No. 3 do. do. Ld do. do. 
In No. 4 do. do. O78 do. do, 
In No. 5 do, do. 0.69 do. do. 
In No. 6 do. do. O.40 do. do. 
In’ No, 7 do, do. 0.27 do. do. 
In’ No. 8 do. do. 0.06 do. do. 
Hamasumi states that “© No sound = specimen 


was obtained with vreen-sand moulds while no 
graphite under the microscope.” He 
accordingly cast No. 1 test bar in an iron mould 


showe | 


Further Experiments by Hamasumi. 


In another series of experiments Hamasumi 
varied the total carbon content and kept the 


silicon percentage constant. 


TasLe Giving only the Strong Trons. 
The lrons below 8 C. Carbon were all We al. Casting 
m peratures 1350 de q. ©. 


Si. per cent T. C. per cent. C. C. per cent. 


1.87 } 3.07 0.58 
1.96 2.45 0.70 
1.79 2.33 0.73 
1.04 1.75 
1.84 O86 


In these experiments, as the silicon percentage 
is kept constant, and the total carbon percentage 
is varied, the combined carbon percentage 1s 


seen to vary somewhat proportionately to the 
total carbon content. 

It is evident that under the conditions obtam- 
ing for Table If of Hamasumi’s experiments that 
the low total carbon with the approximately con- 
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stant silicon percentage gave good results. This 
particular constant silicon figure was found by 
Hamasumi (by experiments) to be the most pro- 
mising silicon figure for his experiments on 
green-sand work. It agrees with Turner's figure, 
viz., 1.8 per cent. silicon, giving the maximum 
strength by the tensile test. 


The Detroit Congress. 


At the December meeting of the Philadelphia 
Foundrymen’s Association, Mr. Stanley G. Flagg, 
a Past-President of the American Foundrymen’s 
Association, brought up the question of enter- 
taining the European foundrymen who are 
scheduled to stay two days in Philadelphia. A 
committee was formed and promises were received 
to throw open the plants of the Baldwin Locomo 
tive Works, the Westinghouse Electric and Manu- 
facturing Company, and the Kdward G. Budd 
Manufacturing Company. 

In connection with the Detroit Congress, the 
‘Tron Age’’ announces that there is to be a 
symposium on permanent and long life mould cast- 
ings. This phase of foundry practice which has 
assumed such importance in the past few years will 
be thoroughly discussed at the meeting, the discus- 
sion being planned to cover non-ferrous, iron and 
steel practice, and to be international in scope. 

The Cothias and similar processes used in Eng- 
land and France will be explained. The American 
practice developed in using oil-cooled moulds for 
pistons, the process of using zinc-impregnated 
moulds and the many other special developments in 
the field will be considered. 

The committee organising this symposium, under 
the direction of Jesse L. Jones, metallurgist, West- 
inghouse Electric & Manufacturing Company, East 
Pittsburgh, will welcome information from any one 
who has been instrumental in developing or carry- 
ing on work in this field of casting procedure, 


British Brass Industry. 

Mr. Oscar F. Brown, the American Vice-Consul 
in Birmingham, according to the “ Iron Age,’”’ is 
responsible for the statement that the British 
brass industry has been continuously declining 
since 1914. 

This has been particularly the case in regard to 
the export trade, which in 1914 formed more than 
one-third of the total output, but has now sunk 
to less than one-sixth, it is said, because of the 
general decline in trade and the increased effec- 
tiveness of foreign competition. | Domestic con. 
sumption has also declined somewhat on account 
of the general economic depression and more par- 
ticularly because of the depression in the building 
trades, engineering and shipbuilding. 

It has been estimated that the total output in 
the brass industry is about 20 per cent. less tran 
hefore the war, while profits have greatly decreased 
from the necessity of meeting foreign competition. 

There is now, however, an inclination among 
those interested in the industry to believe that in 
the future conditions will improve gradually. 


Foundry Query. 


Blast Pipes. 
J wish to obtain some reliable information 
regarding the advantage or otherwise of that 
method of intreducing blast to the cupola in which 
single blast pipe enters the windbelt 
tangentially. 
I should be extremely obliged if vou could sup- 
ply me with any data, or put me in touch with 
some foundry which uses this 


H. W. G. H 


method.— 


To Clean Dirty or Greasy Waste.—}\!! a suitable 
tank with water and add soda and cheap soap or some 
other washing compound. See that the whole is 
properly mixed, and then throw the dirty waste into 
this solution. Boil for several hours by exhaust 
steam entering the tank through a suitably arranged 
pipe 
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Some Metallurgical Points in Electric Steel Castings 
and Notes on Defects. 


By F. A. Melmoth ‘Mappin Medallist). 


The normal metallurgical procedure in the 
production of electric steels has been dealt with 
quite fully in many Papers submitted to mem- 
bers, and needs no further discussion at the 
moment, The writer feels, however, that there 
must be many users of electric furnaces, who. 
like himself, are occasionally thrown into con- 
tact with cases of abnormal behaviour—occasions 
when the usual metallurgical explanations fail to 
meet the case, and where known and demon- 
strated facts offer no acceptable elucidation of 
the trouble. With a view principally to stimulat- 
ing discussion, the present Paper attempts to 
deal with one or two of these questions, and 
offers tentative theories, none of which is given 
with any degree of dogmatism. 


Fluidity. 

In previous Papers dealing with steel castings 
the writer has mentioned briefly the matter of 
the comparative fluidity of these steels. He has 
suggested that fluidity may not be a direct fune- 
tion of temperature and orthodox composition. 
The well-known difference in fluidity, or ‘* life” 
as it is often called, existing between electric 
steels and converter steels of similar composition. 
has been explained theoretically in several ways. 
It has been stated in fact that the difference 
does not exist, and that given temperatures in 
either type will produce equal fluidity. The 
writer cannot, however. accept this, and he be- 
lieves that most practical steel makers who have 
had the opportunity of working the two pro- 
cesses, side by side, on the same material, will 
agree that a marked difference does exist. 

The suggestion has been put forward in 
explanation of this, that in the case of the con- 
verter metal, its method of production almost 
ensures the presence of dissolved oxides, which 
continue to react with the deoxidising elements 
added, with consequent production of heat during 
the period of casting. One would expect in this 
case to find an appreciable loss of such elements 
during this period, which is not borne out to any 
serious extent in practice. 

As a contrast to this theory there is the pos- 
sibility of the direct solution of oxygen, or 
oxides, which by their presence lower the 
solidification point of the steel, thus giving a 
longer liquid range and consequently increasing 
the ‘‘ life’ of the molten metal. The writer 
prefers to keep an open mind on this question. 
and would merely state a few observations 
carried out over a period of some years. 


Method of Production. 

Electric mild steels can be produced either by 
the single or double slag process, the choice 
depending on the quality of the scrap material 
to hand, or the degree of purity demanded in 
the product. In the double slag process the 
melting slag, high in oxides, is removed after 
melting is complete, and with it the bulk of the 
original phosphorus content of the charge. A 
new slag is then made on the metal by the addi- 
tion of lime, and a small amount of spar, which 
slag after fusing, is kept decidedly reducing in 
action by the periodic addition of small quantities 
of anthracite coal dust or similar material. Such 
a slag rapidly removes oxidising conditions, and 
there is little doubt but that the bulk of the 
oxides are removed thus from the bath of liquid 
metal, Finishing alloys are added and, given 
sufficient heat, the material is cast in the 
ordinary way. 

In the single slag process, however, all the 
operations are carried out under the one slag. 
This slag contains quite appreciable percentages 
of oxides, even up to the time of tapping the 
steel, and strongly reducing conditions are not 
present. 


* A Paper read before the Lancashire Branch of the Institute 
of British Foundrymen, Mr. J. Masters presiding. 


It has been the writer’s experience that the 
single slag method of production produces a 
material more capable of running light .sections, 
and easier to manipulate in hand shanks for 
small work, owing to its apparent greater degree 
of fluidity. He would reiterate that differences 
in composition from the orthodox standpoint are 
certainly not the reason, and as the difference is 
noticeable almost consistently over a great num- 
ber of charges. it is unlikely that variations in 
temperature should always react in the one 
direction. 


Effect of Strongly Reducing Slags. 


It has been the experience of most producers 
of electric steels using two slags, and strongly 
reducing conditions, to come up against an occa- 
sional charge of an unusually viscous nature. 
The writer has experienced several such charges, 
and has been unable to associate the peculiarity 
with temperature. In conjunction with his 
colleague Mr. George Batty, Works Manager of 
the National Steel Foundry, he arranged for a 
close observation in this works, and the one with 
which he himself is connected. Electric furnaces 
of three different makes could by this means be 
observed, together with converter produced steels 
ot the same general analysis. 

The same conditions were found in both works. 
Certain charges, fortunately of infrequent occur- 
rence, were found to be of such a sluggish nature, 
although extremely hot, that it was impossible 
to handle the material in shanks at all. 

In order to ascertain whether this was in any 
way due to the strongly reducing conditions, 
steps were taken to remove promptly such condi- 
tions on each occasion that a charge behaved in 
this manner. By the addition of a _ small 
quantity of iron ore to the slag, or of rusty steel 
scrap to the bath, the slag was made slightly 
oxidising. The viscous condition was removed, 
and there is no doubt in the writer’s opinion, 
therefore, that this sluggish condition is in some 
way connected with the strongly reducing condi- 
tions of the double slag process. 

A point strongly noticeable about such charges 
when heing cast was that in appearance they 
were very much hotter than converter metai of 
similar composition. They were glowing white, 
and invariably set over in a skin on the surface 
of the metal immediately it was in the shank. 
This lead to the consideration of the possibility 
that the condition was one in which the material 
had the peculiarity of dissipating large 
amounts of its heat energy in the form 
of light. A singular point ‘bearing on_ this, 
is that many of these charges could be satisfac- 
torily cast from the bottom pouring ladle direct 
into the moulds although skimming over imme- 
diately if they exposed any appreciable surface, 
such as in a hand shank. 

Mr. Victor Stobie’s contribution to the discus- 
sion on the writer's Paper given at the Man- 
chester Conference two years ago contained a 
striking point which can be taken as some con- 
firmation of the above suggestion. In order to 
fill up some feeder heads, Mr. Stobie took wild 
highly oxidised electric furnace metal which had 
been subjected to no reducing slags. Ferro- 
silicon, etc., was added to quieten it, and much 
to Mr. Stobie’s surprise the material ran _per- 
fectly and left the ladle quite clean, The inter- 
esting point in view of the writer’s present 
remarks is that Mr. Stobie remarked on the 
cold appearance of the material as it was cast, 
in fact, the writer believes he likened it in colour 
to cast iron. 


Effect of High Temperature and High Silicon, Combined. 


A second very uncomfortable type of happening 
which is also fortunately infrequent, is that of a 
charge which is hot and wild, and cannot be 
additions except in 

D 


quietened by ferro-silicon 
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very unusual quantities. Several of these have 
come under the writer’s personal notice, and in 
almost every case, although a final sample taken 
from the furnace has been dead and apparently 
quite in order, the steel has risen badly in the 
moulds, and any castings made have been 
scrapped, 

Returning the remaining liquid steel to the 
furnace and treating it for a further period 
under a reducing lime slag, although resulting 
in a sound furnace sample exactly as before, was 
only followed by the same result. If the steel 
were allowed to solidify, and the resulting metal 
then remelted and dealt with normally, no trouble 
was experienced. The most surprising fact was 
that silicon was invariably very high, often from 
0.7 to 0.9 per cent., and the material hot. 

Careful observation revealed that in most cases, 
either owing to poor bricks, or careless workman- 
ship in control of the furnace, the roof and walls 
has been badly run, and the slag become conse- 
quently somewhat siliceous. Additions of ground 
anthracite coal to the slag obviously accounted for 
the high silicon content by the reduction of the 
silicon so obtained from the slag; but, why did 
the steel rise, and why was it necessary completely 
to solidify it and remelt before it could be made 
sound? Also, why were the furnace samples sound 
before tapping? 

With all reserve, the writer suggests that in 
some manner, probably related to the silicon con- 
tent, the steel possessed a greatly increased capa- 
city for absorbing gases, and retaining them only 
in the fluid condition. These gases were thrown 
out of solution during solidification, and caused 
the steel to rise. The samples from the furnace 
taken in a slag-covered spoon were not subjected 
to the mould gases, and were therefore sound. The 
evidence still suggests, however, that it is pos- 
sible the condition of the silicon content was dif- 
ferent from that of a normal steel, and a little 
thought will show that quite a moderate form of 
the same trouble might account for many of the 
cases all steel founders come across, of apparently 
inexplicable unsoundness. There are undoubtedly 
many such cases, as where analysis is apparently 
correct, mould and cores in every way identical 
as nearly as is humanly possible, and yet there 1s 
the occurrence of most aggravating patches of 
trouble from unsoundness. 


Contraction: Effect of Process. 


A point of unusual interest is that of contrac- 
tion when considered in the light of the above 
points. The normal contraction allowance for mild 
steels of the converter type is % in. to the foot. 
For electric furnace steels, of the double slag type, 
which have been subjected to what the writer 
would call “ over reducing ’’ conditions, the com- 
mon allowance is } in. to the foot. As these steels 
are of practically the same composition, the ques- 
tion at once arises why should their degree of 
linear contraction vary? The writer can offer not 
the slightest feasible suggestion on the point, but 
careful measurements being made at the present 
time in the works with which he is connected, sug- 
gest that single slagged electric furnace charges, 
which have not been ‘over reduced,’’ have a 
linear contraction practically identical with con- 
verter steels of similar composition. This does 
not seem to make it reasonable to associate the 
phenomenon with casting temperature, but it does 
appear to add substance to the writer’s sugges- 
tion that steels of identical orthodox composition 
can behave in different manners, according to the 
conditions to which it is subjected during mann- 
facture, 


Behaviour in the Mould of Steels made by Different 
Processes. 

Carrying the comparison of converter steels and 
electric steels, or single slagged and double-slagged 
electric steels, into the realms of practical be- 
haviour in the mould, the writer has found some 
remarkable impressions in the minds of the 
moulders handling the various kinds of steels. He 
is not prepared to explain these away as the re 
sults of prejudice, in fact he feels that only the 
worst form of prejudice can cause one to ignore 
the intelligent observations of the moulders con- 
cerned. The writer is carrying on his efforts to 
check and prove or disprove many of the ideas put 
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to him by such people, and is not prepared at the 
moment to offer more than mere comment. He 
would, however, assure members that even in the 
present stage of his inquiries he is convinced that 
the majority of these observations are founded on 
something more than fancy, and also that they are 
all in some way interconnected; comparative 
fluidity, linear contraction, behaviour to mould 
gases, etc. 

It is acommon impression that smaller risers are 
needed to produce soundness in a given section of 
converter steel than is the case with ‘‘ over re 
duced ”’ electric steel. The writer’s own experi- 
ence goes rather to prove this, and in connection 
with it would mention one point brought to his 
notice some time ago. 

The chemist of the National Steel Foundry, Mr. 
Windsor, by which the firm the writer was en- 
gaged at the time in a consulting capacity, stated 
most definitely that two tons of electric steel of 
the ‘‘over reduced ”’ kind, occupied more ladle 
space than an equivalent weight of converter steel. 
As, in the solid form, the two steels are almost 
identical in weight for a given bulk, the writer 
would like to know whether this can be in any 
way interpreted as a reason for first the excessive 
contraction of such over reduced material, and 
secondly for the moulders’ contention that such 
material requires larger feeding heads. 


Absorption of Mould Gases. 

Susceptibility to the effects of mould gases is 
another charge laid by the practical man against 
the ‘‘over reduced” electric steel. Regarding 
this, the writer asserts most emphatically that the 
most difficult steel in his experience from which 
to make a really sound casting is one which has 
been subjected for a too prolonged period to 
strongly reducing conditions. No obvious explana- 
tion occurs to the writer for such behaviour, but 
he would quite tentatively suggest the following 
as a theory which at any rate supplies a point for 
discussion, however incorrect it may ultimately be 
proved to be. In the moiten superheated-condi- 
tion, all these mild steels must possess a capacity 
for gas solution. This solution may be of tem- 
porary nature, the gases being evolved on solidifi- 
cation, or it may quite possibly be that in some 
cases the solution is permanent, and the gases are 
held in solution even in the solid condition. Is it 
possible that steels made in the conditions existing 
in the converter have used up their available capa- 
city, in other words, are they in some fashion, 
saturated? And, is the material with which they 
are saturated, capable of being held in solution 
through solidification ? 

An affirmative reply to these questions would 
suggest that on coming into contact with mould 
gases, such steels, being incapable of taking them 
into solution, will drive them forward and merely 
displace them without absorption. 

The atmosphere in which electric steels are made 
is very different, however; in fact, great claims are 
made for these furnaces on account of their atmo- 
sphere and degasifying conditions. Then, is it 
not conceivable to suppose that such steels arrive 
in the mould with a great capacity for absorbing, 
unfortunately often in an only temporary manner, 
large quantities of such gases as they encounter 
during pouring? 

The writer feels that such a theory is difficult to 
substantiate by actual proof, but he believed that 
this temporary absorption of mould gases and their 
liberation on solidification is at the bottom of many 
stee] foundry troubles. Many foundries add small 
quantities of aluminium actually to the stream of 
metal as the mould is being cast, and some foun- 
ders state most emphatically that added thus it is 
much more effective in promoting soundness than 
when added to the ladle during pouring from the 
furnace. The writer is definitely inclined to agree 
with this, and would suggest that this belief might 
possibly be taken to have some connection with the 
theories above mentioned, on absorption of mould 
gases. Aluminium is believed to possess the capa- 
bility not only of removing dissolved oxides but of 
conferring upon steel the capability of retaining 
gases in solid solution. If, therefore, it be added 
almost at the precise moment at which the steel 
absorbs such gases, and is actually present in the 
metallic form, it appears probable that such action 
will then take place with the greatest efficiency. 
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The writer holds that aluminium added to rising 
steel in an endeavour to make it sound when cast 
is grossly bad practice, and the steel suffers in 
consequence, but he believes that small quantities 
added to well made, and deoxidised steels, tend to 
confer on the steel the capacity of dealing more 
satisfactorily with any gases with which the steel 
may come into contact during casting. 

The foregoing would suggest that in order to 
obtain the most satisfactory results, silicon con- 
tent should be no higher than is called for to en- 
sure initial soundness in the steel, whilst it would 
be of benefit to keep manganese on the high side, 
say, from 0.7 to 0.9 per cent. This is found to be 
in accordance with actual practice. A high silicon, 
particularly if thin sections, calling for abnormally 
high temperature, are the order of the day, does 
not favour the production of sound castings but 
rather the reverse. 

The metallurgical consideration of electric steel 
castings is closely bound to the question of sands, 
in fact, it is extremely difficult to deal usefully 
with one without the other. The writer would 
emphasise that it is not by any means a difficult 
matter to make perfectly sound mild steels elec- 
trically. To produce from such steel perfectly 
sound sand castings is altogether another question. 
Every practical foundry man attaches due import- 
ance to the effects of sand, variations in its physi- 
cal and chemical condition, its moisture, and the 
degree of ramming to which it is subjected. He 
takes it as an accepted fact that all these points 
can materially affect the successful production of 
a casting, even given well-made metal. 


Suggested Research. 

Whilst realising this, it appears to the writer 
that the line of progress from the purely metal- 
lurgical side, is in the direction of the study of 
mould effects upon liquid metal, and the subse- 
quent attempt to produce steels less affected by 
such actions. Accepting the fact that highly 
superheated steels may and probably do, dissolve 
large amounts of gas when cast, then fairly 
obviously a profitable line of investigation exists 
in two directions. The first, can any conditions 
he induced in the steel in which it shows this 
solvent action to a lessened degree, and second, 
can the steel’s chemical constitution be made of 
such a type as to favour the permanent solution 
of these gases in the solidified condition? 

Assuming there to be any foundation of fact in 
the suggestions previously made in this paper, 
then the assumption would he that the first con- 
dition is affected by the silicon content. In 
other words, excess silicon with high temperature, 
has a tendency to increase the temporary solu- 
tion of gases, and their partial evolution on 
solidification. The second condition, again 
assuming the general accuracy of the observa- 
tions, would be affected by both aluminium and 
manganese, each of which appear to favour the 
retention of dissolved gases in the solidified 
metal, 


DEFECTS IN STEEL CASTINGS. 


In a Paper of this typt, it would appear that 
only defects of a metallurgical kind should be 
dealt with, but as previously stated, defects due 
to metal and defects due to other factors affect- 
ing the metal are too closely related to he use- 
fully discussed separately. 


Porosity. 


The most common defect is porosity, and this 
may he of several kinds. When directly attri- 
butable to metal, it is due to an oxidised con- 
dition of the steel, and denotes incorrect furnace 
manipulation. Fortunately, analysis will almost 
always explain the trouble, and no ambiguity 
exists in allocating the blame. 

There are, however, many cases of porosity, or 
sponginess, which cannot be so easily dealt with. 
The association of porosity with the condition of 
the metal as handed to the moulder, in all cases, 
is not unknown to the writer, and whilst this 
constitutes a very convenient attitude for the 
moulder, it ignores some of the most important 
factors in the production of steel castings. 
Badly-vented moulds or cores, a more or less 
impermeable sand, an excess of moisture, or the 
existence of steam in a partially dried alleged 
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dry mould, can all cause sponginess, sometimes 
locally in the casting, and sometimes general. 

In connection with porosity an _ interesting 
point is the consideration of the comparative 
liability of steels made by different processes, to 
this defect. 

Contributing to the discussion on Mr. Bradley’s 
Paper on Light Steel Castings given at the 
Birmingham Conference a few years ago, Mr. D. 
Wilkinson, whose experience of light steel cast- 
ings is extensive, emphasised the necessity for the 
highest attainable temperature of casting to 
ensure soundness. Mr. Wilkinson is, of course, 
at present producing his metal by the converter 
process. The writer having some experience of 
this metal is inclined to agree, but does not con- 
sider it advisable to classify this and the 
behaviour of electrically-produced steel in the 
same category, 

It does most certainly appear that porosity is 
a decided possibility in electric steel, cast into 
sand moulds, as a direct outcome of too high a 
casting temperature. Many cases of abnormally- 
hot charges showing porosity in the first castings 
made, whilst the metal was at its hottest, have 
come to the writer’s notice. Analyses was 
identical in both porous and sound castings, the 
only difference being that the sound castings 
were poured from metal which had lost its first 
extreme heat. Close observation has confirmed 
the opinion that whilst hot metal is an absolute 
necessity, yet a point exists beyond which the 
liability to unsoundness is markedly increased. 
If the suggestions made earlier in this Paper can 
be applied, an explanation is forthcoming. The 
gas solubility capacity of the steel, and the writer 
refers to temporary solubility, is increased by 
the high degree of superheat, with the conse- 
quence that quantities of gases, in solution at 
high temperatures, are thrown out on approach- 
ing solidification, with consequent unsoundness in 
the casting. The suggestion previously made 
that converter-produced steels have a less avail- 
gas-dissolving capacity would offer an 
explanation of the difference in behaviour of the 
steels referred to by Mr. Wilkinson, and those 
being now discussed. 

Another possible cause of porosity which is 
intimately connected with steel production is 
possible slag action in the ladle. Should the slag 
he allowed to become in any degree oxidizing just 
before pouring, its churning up with the steel 
during pouring from the furnace is liable to pro- 
duce reaction hetween its contained iron oxide 
and the deoxidizing elements of the steel. This 
may result in their being reduced to a point at 
which they are incapable of ensuring soundness, 
and porosity in the castings will result. 

Obviously in cases definitely associated with 
faults in the metal, such as have been mentioned, 
evidence exists which allocates the blame com- 
paratively easily. Analysis, where silicon is too 
low for safety, prevents any possible argument. 
In the latter case, where slag action in the ladle 
is involved, an inspection of the slag will imme- 
diately suggest the cause of the trouble. Even 
in the case of an excessive temperature of cast- 
ing, the fact that only the first castings poured 
are affected, tends to the assumption that exces- 
sive temperature has been the culprit. It is 
therefore an easier matter to deal with such cases 
of porosity than others which may be due to one 
or more of a number of reasons connected with 
the mould itself. Defective venting, wet sand, 
close impermeable moulds due to too fine a grade 
of sand, or an excessive amount of a clayey bond, 
are all serious contributive factors to porosity. 
In almost all cases where castings suffer from 
porosity directly due to metal, such porosity is 
general, and all castings from the particular 
charge are affected. Odd cases of porosity or 
local porosity in a casting are naturally much 
more likely to come under the category of mould- 
ing defects than metallurgical manipulation. 


Contraction Cracks. 

Unless special precautions are taken jin the 
mould, mild steel castings, particularly if of a 
fragile light-sectioned nature, are very liable to 
crack on cooling. Metallurgical error can 
undoubtedly contribute to this. 

Mild steels, high in sulphur, are notably ten. 
der when cooling from the liquid condition. To 
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some extent this can be counteracted by working 
with a fairly high manganese content. By the 
formation of manganese sulphide in such @ man- 
ner, which exists: as minute dots throughout the 
steel, the alternative formation of iron sulphide 
is prevented. Iron sulphide having a low fusion 
point, exists between the iron crystals in a more 
or less filmy form, thus partially destroying their 
cohesion. After the crystals are formed and the 
material solidified, such sulphide can still remain 
fluid, causing the material to be excessively weak 
at a red heat, and to offer little resistance to 
the strains to which it is subjected during cool- 
ing and contraction, 

Here again, analysis point out the cause, which 
should never be existent in basic electric steel. 
One of the most valuable properties of the basic 
electric furnace is its ability to produce with 
ease very low-sulphur material. 

Badly made steel, tapped in a rising condition, 
is sometimes corrected and made apparently sound 
by overdoses of aluminium. The writer has pre- 
viously condemned this as very bad practice, but 
would add that such material is also very liable to 
crack in the castings. This is no doubt due to the 
inclusion of quantities of non-metallic material, 
such as alumina, 

Given a good steel, and normally careful 
methods of moulding to prevent cracks, the writer 
is of the opinion that faulty designing is 
responsible for more trouble with cracked castings 
than any other cause. Designs are often sub- 
mitted to the steel founder which have been 
evolved quite obviously with only one object in 
view, namely, to fit into the place desired by the 
designer. The writer believes most strongly that 
a short course of steel foundry instruction should 
be a component part of the training of all 
designers engaged on parts for production as steel 
castings. Indiscriminate variation of section, the 
existence of large bosses demanded solid on other- 
wise thin sectioned castings, are often a perfect 
bugbear to the steel foundryman, and his failure 
to give satisfaction is no doubt attributed to his 
ignorance. Whilst intelligence properly applied 
when making the moulds will assist materially in 
preventing such cracks, no skill of the moulder 
will reverse the natural laws governing the solidi- 
fication and cooling of steel. Its comparatively 
high degree of contraction, its high melting-point, 
and weakness at high temperatures are all definite 
laws over which the founder can exert no control. 
He can only take all possible precautions to pre- 
vent their causing an excessive degree of trouble. 
In the writer’s opinion such points should also 
receive the careful consideration of the designer. 
Granting the engineering demand as_ regards 
general design, he should as far as possible hear 
in mind the following points:—(@) Section of 
metal should be as even as practicable; (b) sharp 
changes of section and sharp corners avoided 
wherever possible; and (c) the minimum number 
of heavy bosses, which latter should be cored out 
if in an inaccessible position for feeding, a state 
of affairs which often exists. A consideration of 
these simple points would most decidedly minimise 
the tendency to crack exhibited by many castings, 
particularly of the automobile type. 


Contraction Cavities or “ Draws.’’ 


The liquid contraction of steel being consider- 
able, steel castings are somewhat prone to this 
trouble. Heavy risers are often necessary, and 
careful attention to their point of application and 
shape is one of the vital points in the production 
of sound castings. Design will not always permit 
of correct methods being applied, and here again 
the consideration of the designer is called for. 
In order to mitigate the ill-effects of contraction 
where feeding is rendered difficult by design, 
various methods are resorted to. The insertion of 
nails, the application of internal and external 
chills are common methods applied. 

Although these methods are often successful in 
degree, it must be admitted, however, that they 
carry with them the possibility of introducing 
other troubles. Design of chills and their com- 
parative thickness must be carefully studied in 
relation to the job being made, or very often the 
latter state of the casting is worse than its first. 
External! chills, for instance, if too severe in their 
effect, are very liable to cause serious cracks. The 
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object of chills being to induce comparatively even 
temperature conditions throughout a cooling cast- 
ing by the abstraction of heat from the thicker 
portions, it follows that an excessive chill effect 
will defeat this object, and merely remove the 
position of the trouble from one part of the casting 
to another. Soundness may be improved from 
the drawing standpoint, but cracking troubles 
encouraged. 

Internal chills, say in heavy bosses, are very 
useful to the steel foundryman when design will 
not permit of satisfactory feeding arrangements, 
but here again great caution is necessary if 
trouble is not to result. In green-sand moulds 
moisture is very apt to deposit itself on chills or 
nails, and if moulds are left closed too long before 
casting almost certain blowing can be expected. 

It has appeared to the writer that many defects 
described by the practical moulder as draws are 
in tact blows, or in some cases a combination of 
the two. Some years of observation have con- 
vineed him that could gas occlusion, caused either 
by blowing in its many forms or by the turbulence 
of the steel during the pouring operation, be 
entirely prevented, much of the trouble attributed 
to ‘“‘ drawing ’’ would not be present. This will 
he considered further in the next section of the 
Paper referring to blown castings. 


Blown Castings. 


This defect will be considered as altogether a 
separate one from  blowholes, which previously 
have been discussed under the heading of porosity. 
Whereas the former occur as numerous small holes 
either general or in some local part, the type now 
being dealt with generally exhibits itself as a 
large cavity, existing in one or more parts of a 
casting. 

In almost all cases it can definitely be assigned 
a cause without difficulty. Ineffective or non- 
existent venting of cores or moulds, the use of 
wet or dirty chills, are the usual causes. Design 
in this instance can once again contribute 
materially. Comparatively small, deep recesses 
in the vicinity of heavy sections of metal will 
almost without fail cause a blow, which will 
usually pass into the heavy section. Very often 
this can be seen immediately the casting is 
cleaned, as the hole caused by the blow comes 
right to the surface, but often the metal closes 
behind the gases penetrating the steel, and the 
hole caused is not discovered until machining 
operations are well advanced. 


Pneulec Company’s Extensions. 


We understand that the constructional plant of 
Thwaites Brothers, Limited, Bradford, has been 
purchased by the Pneulec Machine Company, 
Limited, of Smethwick. This latter firm, having 
recently entéred the equipment side of the industry 
now vacated by Thwaites Brothers, considerable 
extensions to the works at Smethwick are at pre- 
sent being carried ou{, and the plant is being 
transferred there. 

Cupolas, stagings, charging machines, ladles, and 
all general foundry plant is- added to the already 
well-known line of Pneulec manufactures, which 
include moulding machines, core oils, oilsand 
mixers, etc. 

The above plant is an accumulation of many 
years’ experience, and the Pneulec Company con- 
sider themselves fortunate in obtaining it, at a 
time when they are launching out in their new 
sphere of activities. 

Another point of interest is that several members 
of the disbanded staff of Thwaites Brothers have 
joined the Pneulec concern, materially adding to 
the service they can be expected to give. 


Amounts of Paint Necessary.—1 lb. of mixed red 
lead paint will cover about 53 yards, superficial, of 
iron. 1 lb. of oxide of iron mixed paint will cover 
from 9 to 12 superficial yards of iron. 1 lb. of mixed 
white lead paint will cover about 1 superficial yard 
the first coat on Portland cement rendering (say about 
cement 1 part, sand 3 parts). 2} pints of good oil 
varnish will cover 20 superficial yards of iron one 
coat. 
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The Influence of Special Elements on Grey 
Cast Iron." 


By J. W. Donaldson, B.Sc. 


The effect of the addition of special elements to 
grey cast iron has received a fair amount of atten- 
tion during recent years. This has heen due to 
two causes. First, the attention of foundrymen 
has been directed to this question by the exten- 
sive use of alloy steels on account of their special 
properties. Second, the ironfounder, in common 
with other manufacturers, has been called upon 
to produce castings of complicated design to meet 
the demands of modern engineering practice. In 
this Paper an attempt is made to summarise and 
review the work that has been done and to arrive 
at some conclusion. 

The normal constituents of cast iron are carbon, 
silicon, sulphur, phosphorus and manganese. Most 
commercial irons contain traces of other elements 
such as nickel, chromium, copper, arsenic and 
titanium, but the amount present is usually so 
small that the irons cannot be regarded as alloy 
cast irons. There is sold, however, a commercial 
pig-iron known as Mavari pig-iron, which contains 
about 2 per cent. of chromium and 1 per cent. of 
nickel. 

The investigations which have been made on the 
influence of special elements on cast iron have 
usually been confined to the influence of small 
amounts of these elements. This is no doubt due 
to the high cost of the special elements, together 
with the difficulties experienced in melting and 
casting irons containing high percentages of those 
elements. The elements which have been investi- 
gated and which are now considered are man- 
ganese, chromium, nickel, chrome-nickel, tungsten, 
molybdenum, vanadium, copper, tin, aluminium 
and titanium. 

Manganese. 


The influence of manganese on grey cast iron 
has been investigated by Coe, Keep, West, Hama- 
sumi, and the author. As regards the effect of 
manganese on the strength of cast iron, Keep con- 
cludes that it has little influence, while the other 
investigators show that both the strength and 
hardness increase with increasing percentages of 
manganese. As the amount of combined carbon 
remains practically the same, it has been sug- 
gested that the increase in tensile strength of high 
manganese iron is due to a matrix change, namely, 
pearlite changing to sorbite. The shrinkage 
increases with increasing manganese content, and 
irons containing over 3 per cent. of manganese are 
difficult to machine unless the silicon is over 2 per 
cent. The casting properties of those irons, such 
as fluidity and freedom from gases, are good and 
sound castings are obtained. 


Chromium. 

The earliest work on the influence of chromium 
on cast iron is that of Keep, who experimented on 
grey cast iron with chromium additions up to 
2 per cent. His results show a slight increase in 
strength up to 1 per cent., then a decrease. The 
shrinkage was increased when less than 1 per cent. 
was added. Campion, in a later investigation, 
found that 1 per cent. of chromium increased the 
strength and hardness and also the proportion of 
combined carbon. Hurst states that in a cast 
iron containing 1 per cent. of silicon an addition 
of 0.9 per cent. chromium rendered the fracture 
quite mottled, and 4 per cent. chromium added 
to an iron containing 1.5 per cent. silicon rendered 
the fracture perfectly white; and that drastic 
annealing at 900 deg. to 950 deg. C. failed to pro- 
duce graphite. He also states that increasing the 
silicon content tends rapidly to reduce the stability 
of the carbide. A cast iron containing 3.15 per 
cent. silicon and 6.94 per cent. chromium gave a 
Brinell hardness of 460 on a sand-cast bar, and a 
chill-cast bar could only be filed with difficulty. 
The same alloy containing 1.46 per cent. silicon 
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was glass-hard and white. The systematic investi- 
gations of Smalley with chromium additions to 
ordinary grey cast iron and cylinder iron showed 
that with both irons small additions of chromium 
0.11 and 0.15 per cent. increased the strength and 
hardness slightly, while with the larger addition 
of 0.78 per cent. to the ordinary iron the tensile 
strength fell. The transverse strength is little 
affected, and the Brinell hardness increased. A 
similar addition of chromium to the cylinder-iron 
produced an increased transverse strength and 
Brinell hardness, but little change in the tensile 
strength. Piwowarsky’s experiments show that 
with up to 0.5 per cent. of chromium the strength 
and shock-resisting properties of cast iron are 
increased to the extent of about 10 per cent., while 
the hardness increases from 20 to 25 per cent. 
The author’s investigations carried out on a good 
cylinder iron with chromium additions of 0.19 per 
cent. and 0.39 per cent. show an increase of 5 per 
cent. and 10 per cent. in the strength and 5 per 
cent. and 11 per cent. in the Brinell hardness 
respectively. Recent experiments of Hamasumi 
show that chromium strengthens cast iron from 
16.5 to 22.8 tons per sq. in. in an alloy containing 
0.4 per cent. of it without materially altering the 
structure. 

Summing up the results of those investigations, 
it appears to be definitely established that 0.5 per 
cent. of chromium in the presence of 1 to 2 per 
cent. of silicon increases the tensile and transverse 
strengths and the hardness of grey cast iron. This 
increase in strength is brought about by the 
chromium preventing the formation of graphite 
and producing a more stable double carbide of 
iron and chromium, which crystallises out with 
the pearlite. 

Nickel. 


Experiments on the influence of nickel on grey 
cast iron have been numerous. Keep added 
metallic nickel up to 0.75 per cent. to a grey 
machinery iron, and came to the conclusion that 
no advantage could be expected from small addi- 
tions of this element. Guillet found that nickel 
caused precipitation of graphite, pearlite dis- 
appeared as the nickel increased, and cementite 
became more or less acicular in form. Thaler 
stated that the addition of 1 per cent. of nickel 
caused the separation of 50 per cent. of the 
graphite, and with further additions up to 48 per 
cent. nickel, graphite gradually increased until 
85 per cent. of the total carbon existed as such. 
Hatfield also expressed the opinion that the pre- 
cipitation of graphite is facilitated by nickel, and 
by doing so nickel acts as a softener, but is useful 
in no other direction. Campion found by adding 
1 per cent. of nickel to grey cast iron the graphite 
was increased from 2.54 to 2.77 per cent., also 
that there was an increase in strength but a 
decrease in hardness. Smalley’s grain-refining 
experiments show that 0.5 per cent. of nickel have 
a densening effect on the structure of grey cast 
iron. Such a quantity, however, does not affect 
the hardness. The experiments of Piwowarsky 
confirm the influence of nickel in producing 
graphitisation. They also show that a moderate 
nickel content of 0.5 to 1 per cent. improves the 
mechanical properties of grey cast iron by 20 to 
30 per cent. With a higher content up to 2 per 
cent., owing to too favourable graphitisation, a 
falling off takes place. This improvement of the 
properties by nickel is attributed to mixed crystal 
formation. The author’s own experiment of adding 
0.75 per cent. of nickel to a cylinder iron produced 
no increase in either strength or hardness. Gene- 
rally speaking, the influence of nickel on grey cast 
iron is to produce no material advantage. 

An investigation on the combined effect of 
chromium and nickel by Piwowarsky showed that 
certain relative proportions of these elements 
increased the tensile and transverse strengths, as 
well as the hardness and compressive strength, 
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without diminishing the resistance to shock and 
deflection. It was also shown that in the presence 
of chromium, nickel has nothing like such a power- 
ful effect in precipitating graphite as when present 
alone. The author’s experiments with two chrome- 
nickel irons indicated that adding chromium and 
nickel in the proportion of 2 to 1 allows of the 
use of a higher percentage of chromium, although 
the benefits derived from the increased chromium 
were more than diminished by the accompanying 
nickel. 
Tungsten. 

The influence of tungsten on cast iron was first 
investigated by Campion, who found that 1 per 
cent. of tungsten increased the strength but 
reduced the hardness. He also stated that 1.5 per 
cent. of tungsten added to a grey iron containing 
combined carbon 0.65 per cent., graphitic carbon 
2.70 per cent., manganese 0.5 per cent., raised the 
tensile strength from 11.8 to 17.9 tons per sq. in., 
and in another case the result was 20.8 tons per 
sq. in. with 1.28 per cent. tungsten against 13.4 
tons in the ordinary iron. In Smalley’s grain- 
refining tests, where from 0.1 to 1 per cent. of 
tungsten was added, only a slight improvement 
was obtained on ordinary iron. Piwowarsky ex- 
periments indicated that 0.5 per cent. of tungsten 
favourably influenced the mechanical properties 
of cast iron. In addition to increasing the ten- 
sile, transverse and compressive strengths, there 
is also an increase in the shock-resisting proper- 
ties. The effect of tungsten on the carbon is to 
promote feeble graphitisation, the improvement in 
the mechanical properties being attributed to the 
formation of mixed crystals of iron and tungsten, 
giving rise to a new structural constituent of 
tungsten-ferrite. The addition of 0.2 per cent. of 
vanadium, in addition to the tungsten, produced 
no material effects. Adding 0.475 per cent. 
tungsten to a cylinder iron, the author raised the 
tensile strength from 16.6 to 17.6 tons per sq. in. 


Molybdenum. 


The addition of molybdenum to cast iron was 
first investigated by Campion who found that 1 per 
cent. of molybdenum increased the strength and 
reduced the hardness. Smalley’s preliminary ex- 
periments showed that 0.1 per cent. of molyb- 
denum closed the grain of grey cast iron without 
appreciably affecting the hardness, and led to 
further experiments. The addition of 0.15 per 
cent. of molybdenum to an ordinary grey iron con- 
taining 2.0 per cent. silicon, reduced the tensile 
and compressive strengths and the chilling power, 
exerted little effect on the Brinell hardness, and 
increased slightly the transverse strength and 
deflection. Increasing the quantity to 0.25 per 
cent. slightly reduced the chilling power, in- 
creased the transverse strength and _ deflec- 
tion, but did not affect the other properties. 
In the presence of 0.5 per cent. of molybdenum, 
apart from the chilling power which is slightly 
reduced, all the other properties are improved, 
especially the compressive and _ transverse 
strengths. The effect of small quantities of molyb- 
denum was more marked in cylinder iron contain- 
ing 1.25 per cent. silicon, 0.12 per cent. improving 
the mechanical properties, but reducing the chill- 
ing power, The addition of 0.24 per cent. molyb- 
denum further improved the tensile strength with- 
out affecting the hardness, compressive and trans- 
verse strengths. In all the irons neither the 
fluidity nor total shrinkage was affected by the 
molybdenum additions. Further tests were car- 
ried out adding 1.5 per cent. of molybdenum to a 
special cylinder iron when the tensile, compres- 
sive and transverse strengths were increased by 
25, 22 and 9 per cent. respectively. On common 
grey iron 1.5 per cent. of molybdenum exerted a 
similar all-round improvement although to a lesser 
extent. As regards the carbon the tendency of 
molybdenum is to reduce rather than increase the 
amount of carbide, Machining properties are 
affected by over 0.5 per cent. molybdenum, the 
iron becoming exceedingly difficult to cut. Piwo- 
warsky’s tests show that molybdenum produces 
practically the same effect on grey cast iron as 
does tungsten on a similar iron and confirms those 
of Smalley with up to 0.5 per cent. molybdenum. 
A further increase to 1.0 per cent. molybdenum, 
however, produces no further increase. The addi- 
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tion of 0.2 per cent. vanadium as well as molyb- 
denum does not produce any better results. 


Vanadium. 

It has been shown that vanadium in small quan- 
tity in conjunction with tungsten or molybdenum 
does not produce any material benefits in grey cast 
iron. Investigations carried out on the influence 
of vanadium alone have been extensive, but con- 
tradictory results have been obtained. Moldenke’s 
experiments with vanadium additions up to 0.36 
per cent. give inconclusive results. Kent Smith 
showed that with 0.15 per cent. of vanadium there 
was an improvement in the tensile, transverse and 
compressive strengths. He states that the prin- 
cipal action of vanadium is as a scavenging agent 
for removing oxygen and nitrogen. Norris agrees, 
generally, with Kent Smith’s conclusions, . and 
states that vanadium exerts a strong influence in 
refining the grain, eliminating porosity, and pro- 
moting soundness, increased strength, resistance 
to wear and rigidity. Hatfield’s experiments on 
the heat treatment of white cast iron containing 
vanadium, show that vanadium tends to maintain 
the carbon in the combined condition, and to pre- 
vent the precipitation of graphite. Campion 
found that 0.15 per cent. and 0.25 per cent, of 
vanadium increased the strength but diminished 
the hardness of cast iron. Smalley’s experiments 
with 0.1 per cent. vanadium additions do not con- 
firm the hardening effect of this element. Unlike 
the previous investigator, Piwowarsky shows that 
this element produces the formation of carbide. 
The effect of vanadium appears only with additions 
over 0.5 per cent., and then very suddenly, and is 
most marked in the lower silicon irons. The trans- 
verse and compressive strengths increase, also the 
hardness which is increased to such an extent that 
the irons can no longer be regarded as commercial 
irons. The author’s own experiment with 0.125 per 
cent. of vanadium produced a slight increase in 
tensile and transverse strengths and also in hard- 


ness, 
Copper. 


Investigating the influence of copper on cast 
iron, Lupin concluded that while the addition of 
the element was not beneficial. its presence had 
no detrimental effect. There was a slight graphiti- 
sation effect on the carbon and the tensile strength 
increased from 19 to 22 tons per sq. in. with 4.9 
per cent. of copper. Smalley found that the addi- 
tion of 0.5 per cent. of copper tended slightly to 
increase the hardness although there was a slight 
decrease in the combined carbon. Hamasumi found 
that with copper additions up to 4.0 per cent. there 
was a steady increase in the tensile strength and 
Brinell hardness, and the alloys appeared to be 
tough. As regards the effect on the carbide erra- 
tic results were obtained. 


Tin. 

Guillet investigated the influence of tin on grey 
cast iron, and found this element to considerably 
increase the hardness, and that the hardness was 
maintained at high temperatures. Hamasumi’s 
tests with up to 6 per cent. of tin show that up 
to 2 per cent. it increases the strength and hard- 
ness slightly, but with over 2 per cent. the irons 
become hard and brittle. 


Aluminium. 

Investigations by Melland and Waldron show 
that the influence of aluminium up to 0.5 per cent. 
on cast iron is similar to that of silicon. The total 
carbon is reduced, and the graphite precipitated. 
Addition of aluminium over 0.5 per cent. produced 
a reversion, the carbide becoming more stable, 
and it was suggested that this was due to the for- 
mation of a double carbide of iron and aluminium. 
Recent tests by Piwowarsky do not confirm this, 
additions of aluminium up to 0.8 per cent. pro- 
ducing graphitisation. In the presence of low 
silicon there is an increase in the transverse 
strength and shock-resisting properties, but a con- 
siderable decrease in the hardness and compressive 
strength. 


Titanium. 
Early investigations by Moldenke show that a 
small addition 0.05 per cent. of this element in- 
creases the transverse strength but that larger 
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additions produce no further advantage. Piwo- 
warsky’s recent experiments confirm this, 0.1 per 


cent. of titanium producing maximum graphitisa- 
tion. 


Heat Treatment of Alloy Cast Irons. 


To ascertain how alloy cast iron would behave 
when subjected to temperatures such as would be 
experienced in internal combustion engines, a 
series of heat treatment experiments were carried 
out by the author. The irons tested were a plain 
cylinder iron and irons of similar composition con- 
taining manganese, chromium, nickel, vanadium, 
tungsten and chrome-nickel. These alloy irons were 
selected, as the elements contained in them had 
produced the most satisfactory results on grey cast 
iron in its cast condition. It has since been re- 
gretted that a molybdenum iron was not included 
in the series, 

The heat-treatment experiments were carried 
out under three sections: —(1) Prolonged heating 
tests for 200 hours at 450 deg. C. and 550 deg. C. 
respectively ; (2) elevated temperature tests as cast 
and after the above prolonged heat treatment: 
(3) growth tests. 

The results obtained from the first series of 
tests indicated that in all the irons low-tempera- 
ture heat-treatment decomposed the carbide with 
a corresponding decrease in the strength and 
hardness of the material. The increasing of the 
manganese from 0.97 to 2.43 per cent., or the 
addition of 0.392 per cent. of chromium or 
0.475 per cent. of tungsten had a stabilising 
effect on the carbide; whereas an addition of 
0.746 per cent. of nickel or 0.124 per cent, of 
vanadium accelerated graphitisation. The chro- 
mium produced the most satisfactory result, the 
manganese and tungsten, while increasing the 
stability of the carbide over that of the plain iron, 
did not produce the same stability as the smaller 
amount of chromium. In the iron containing 
both chromium and nickel, chromium exerted the 
predominating influence, the nickel, however, 
allowing of the introduction of a larger percent- 
age of chromium. 

The second series of tests carried out on the 
plain, the chromium, the tungsten, and the 
chrome-nickel irons indicated that if either of 
those irons is subjected to prolonged heat treat- 
ment at temperatures ranging from 450 deg. C. 
to 550 deg. C. the elevated temperature tests 
obtained in their cast condition cannot be taken 
as representative. In the cast condition the 
tendency is for the strength of iron to diminish 
slightly as the temperature rises and then to 
increase again with a further rise in temperature, 
attaining a maximum in the neighbourhood of 
400 deg. C., after which the strength rapidly 
diminished with increasing temperature. After 
prolonged heat treatment there is a diminution in 
strength which falls off uniformly and regularly. 
This decrease in strength is fairly large, showing 
in the case of the plain iron, when tested at 
400 deg. C., decreases of 21 and 27 per cent. 
atter heat treatment at 450 deg, C. and 550 deg. C. 
respectively, and in the case of the chromium iron 
decreases of 4 per cent. and 15 per cent. after 
similar treatment and when tested at the same 
temperature. The relative increases in tensile 
strength for the chromium, tungsten and chrome- 
nickel irons, over the ordinary cylinder iron, when 
tested at 400 deg. C. after prolonged heat treat- 
ment at 450 deg. C., are 32, 13 and 17 per cent. 
Breaking at 400 deg. C. after a 500 deg. C. treat- 
ment the corresponding increases are 38, 30 and 
25.5 per cent. 

The amount of growth which takes place in all 
the irons at 550 deg. C., as determined in the 
third series of experiments, was small when com- 
pared with an ordinary foundry iron. In the 
cylinder iron growth attained a maximum after 10) 
heatings of 8 hours duration. when the volume 
increased by 0.13 per cent. The manganese and 
vanadium irons showed the most growth to take 
place during the first 10 heatings and then slowly 
to 25 heatings with a slight tendency to 
rise: change of volume after 25 heatings 
amounting to 0.17 per cent. Growth in 
nickel iron takes place slowly at first 
hut increases with the number of heatings yield- 
ing a volume change of 0.25 per cent. after 25 
heatings and still increasing. There was little 
change with the tungsten iron, a maximum of 


0.04 per cent. being obtained after 10 heatings. 
With chromium there was a contraction in place 
of growth. The contraction takes place slowly for 
1) heatings, then more rapidly to 20 heatings, then 
slowly again to 25 heatings, where the volume has 
decreased by 0.27 per cent. The chrome-nickel 
iron did not show contraction, although the 
chromium content was higher than in the chromium 
iron, the effect of chromium in producing contrac- 
tion evidently being prevented by the presence of 
nickel. The growth attained was a maximum of 
0.08 per cent after 20 heatings. 


Conclusions, 


Considering the various investigations that have 
been carried out and summing up the results so 
obtained, one or two definite conclusions may be 
arrived at. 

(1) The special elements which exert the most 
influence on the properties of grey cast iron are 
chromium, manganese, tungsten, molybdenum and 
chrome-nickel. These elements not only improve 
the properties of cast iron in its cast condition, 
but in all cases, assuming that the molybdenum 
hehaves similar to tungsten, the stability of the 
irons are increased under low temperature (450 
to 550 deg. €.) conditions. Chromium to the 
extent of 0.4 per cent. gives better results than 
slightly larger amounts of tungsten or molybdenum 
or than 2.5 per cent, of manganese. The last 
three elements in the proportions stated give 
somewhat similar results so that it is doubtful if 
any material advantage would be gained by using 
the more costly and more difficult alloying tung- 
sten or molybdenum in preference to manganese. 
The combined effect of chromium and nickel is 
that the nickel allows of the addition of a larger 
percentage of chromium although the benefits 
derived from the increased chromium are more 
than diminished by the accompanying nivkel. 
Better results would no doubt be obtained by 
omitting the nickel and increasing the chromium 
either in the presence of additional silicon or by 
casting in heated moulds. 

(2) Nickel, vanadium, copper, and tin produce 
slightly better properties in grey cast iron in its 
cast condition. The first two elements, however, 
accelerate graphitisation under heat treatment 
and it is possible a similar result would be pro- 
duced by copper. The effect of tin on the 
stability of the carbide under heat treatment has 
not been investigated, but there are indications 
that it might have a stabilising effect. 

(3) Addition of aluminium or titanium pro- 
duce no beneficial results, but rather tend to pro- 
mote rapid graphitisation. 


DISCUSSION. 


Mr. J. Snaw, after congratulating the author 
on the excellence of the Paper, stated that Mr. 
Donaldson had put before them such a mass of 
data from various sources that he (Mr. Shaw) 
would require some time to read and digest them, 
before attempting to offer any criticism. He 
therefore, confined his remarks to Mr. Donald- 
son’s own figures. He was pleased that the author 
had used as his base material a pig-iron of uniform 
composition, but one also that contained all the 
elements in proportions found in a good com- 
mercial pig-iron, and that his base was not a 
washed iron, but one where all effects of ordinary 
amounts of Si, 8, P, C and Mn come into play. 
The results were such that any foundry with con- 
trol could duplicate. Taking the table giving 
additions of Mn, Cr, Ni, one found that the ten- 
sile strength simply followed the increase of C.C., 
and it was open to the construction that if the 
original iron had had its C.C. increased only 
similar results would have followed without the 
alloy additions. If they took the effect of Ni, a 
recent Paper by Wickenden proved fairly con- 
clusively that small additions of Ni, such as Mr. 
Donaldson used, were harmful instead of 
strengthening, if the Si was much above 1 per 
cent. That the Ni acted simply as silicon in cases 
where the latter was about 2 per cent and reduced 
the combined carbon and strength. The same 
author had also pointed out that the increased 
hardness due to fairly high percentages of Ni was 
due to the closer uniform harder sorbite formed, 
which at the same time machined easier. 
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During their experiments on chilled rolls they 
found that a difference of 4 points in the total! 
carbon content of an iron acted exactly in the 
same manner as an increase or decrease of 3 points 
of silicon on the same material, so that in ali 
deductions the difference in total carbon must be 
taken into account. While they had done a little 
work on the effect of annealing certain castings 
at high temperatures, the work under actual ser- 
vice conditions had not been at work long enough 
to draw clear conclusions. Some dies contained 
0.703 per cent. Cr, and 0.445 per cent. Ni were 
taken up to 950 deg. C., had given good service. 
The Brinell number was reduced from 512 to 269, 
yet there was no appearance of graphite. Other 
rings of this type after being annnealed twice at 
950 deg. C., were then taken again up to this 
temperature and quenched in water. The Brinell 
number was then 713. Yet these castings were 
quite strong and not brittle, but, of course, not 
machinable. A similar ring was placed in a pan 
with malleable castings, and after five days and 
nights at 950 deg. C. was allowed to cool in the 
furnace. There was still little or no, appearance 
of graphite. Quite half a dozen of these rings 
were tested for growth, but with two heatings to 
950 deg. C. for six hours no increase of size was 
shown. Whether that would continue with further 
annealing he was not prepared to say. 

Me. J. Ferpinanp Kayser said he was very dis- 
appointed to notice that the author had expressed 
his results to three places of decimals, and yet had 
apparently only made one series of each particular 
range of composition. It was highly improbable 
that the analysis was correct to the first place ot 
decimals, and it certainly would not be correct to 
the second. That might seem a rather startling 
statement, but after seeing the analysis made bv 
different chemists of repute, on one and the same 
metal, he (Mr. Kayser) never ventured to express 
analysis to more than one place of decimals, and 
then always with considerable mental reservation. 
He thought that manufacturers of iron castings 
were far too nervous in adopting alloy additions 
in order to improve their metal. Roughly speak- 
ing, one could say that the addition of 1 per cent. 
of molybdenum would increase the cost by 
approximately 7s. 6d. per cwt.; 1 per cent. 
chromium, 2d, per cwt.; 1 per cent. vanadium, 
approximately 15s. per cwt. Such increases of 
prices were, however, by no means just cause for 
alarm, and, given the results sufficiently high, 
there was no need for a maker hesitating to put 
on the market a casting costing five or even ten 
times as much as a similar casting made from 
ordinary grey iron. It appeared to be generally 
agreed that chromium was one of the most bene- 
ficial metals that could be added to grey cast iron. 
Approximately 3 to 4 per cent. of chromium gave, 
of course, a white iron, and one very easily sus- 
ceptible to heat treatment. It could be softened 
suitable for machining, and, if necessary, could 
then be re-treated and hardened. 


An Uncommon Cast Iron. 

It did not seem to be known in the cast iron 
world that for some years now a metal has been 
on the market containing approximately 3 per 
cent. of carbon and 14 to 15 per cent. of chromium, 
together with approximately 0.7 per cent. silicon 
and the usual other impurities found in hematite 
iron. That metal could be forged without much 
difficulty, and could be given any Brinell hardness 
from approximately 250 up to 600 by a suitable 
heat treatment. 

Mr. E. Apamson said it occurred to him that 
there was possibly a difficulty in regard to the 
open iron and the close iron. They could add 
manganese to iron, but on melting in the crucible 
they would get a hardening effect. The effect if 
manganese was added in the blast furnace would 
be to open the grain, with resultant higher car- 
bon. That meant that in the open iron they had 
low combined carbon and higher manganese. The 
results of practical work were of much interest, 
as they showed the practical difficulties under 
which the furnaces worked, and were of more im- 
portance than those derived in the laboratory. 
Many of the results shown that night were not 
commercial irons, but were laboratory results, and 
therefore could not be relied upon to give any 
strict guidance in the foundry. Referring to 
titanium, the speaker said it was not generally 
known how useful it could he as a cleanser. This 
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was particularly the case in regard to iron in 
blast furnaces. 

Mr. Hype referred to early experiments which 
he had with Professor Arnold with pure Swedish 
iron, and went on to say that one interesting 
thing he had noticed was that with nickel steel 
containing 1 per cent. of carbon the nickel threw 
carbon out in the form of graphite. The nickel 
behaved almost exactly like silicon. 


The Author’s Reply. 


Mr. J. W. Doxarpsoyn, in reply, said that while 
he agreed with Mr. Shaw that the increase in ten- 
sile strength followed the increase in combined 
carbon hia was produced by the manganese, 
chromium and tungsten additions, he thought 
that the strengths so obtained were more stable 
under heat treatment due to the increased 
stability of the special carbides than would be the 
case in a plain iron of similar carbon content. 
With reference to Wickenden’s Paper, he had not 
seen it, but he was pleased to know that the 
results obtained with nickel were somewhat similar 
to his own. Mr. Shaw’s annealing experiments 
with chrome-nickel cast-iron dies and rings were 
of considerable interest. The falling off in hard- 
ness after annealing at 950 deg. C. was to be ex- 
pected, but why that decrease should have taken 
place without precipitation of graphite he could 
not understand. The increase in hardness. after 
quenching from 950 deg. ©. was also to be ex- 
pected, being no doubt due to the formation of 
martensite and troostite. The fact that no 
growth occurred after heating to 950 deg. C. 
clearly demonstrated the beneficial effect which 
chromium had on this property. 

In reply to Mr. Kayser’s remarks regarding the 
analysis, he would say that, where three places 
of decimals were given, these were simply the 
average of two results determined to two places 
of decimals and differing by 0.01 per cent. He 
was glad to hear Mr. Kavyser’s views regarding 
the addition of special elements to castings, and 
especially that he agreed with him (Mr. Donald- 


son) in the beneficial effects produced by 
chromium. The fact that an iron containing 
3.0 per cent. carbon and 14 to 15 per cent. 


chromium was on the market was quite new to 
him, and also that such an iron could be machined, 
forged, and subjected to heat-treatment. In his 
own experiments he found that an iron contain- 
ing 0.9 per cent. chromium, 1.5 per cent. silicon, 
could not be machined. The iron he referred to 
was cast in a cold sand mould, and possibly the 
one mentioned by Mr. Kayser was cast and cooled 
under different conditions. 

Mr. Adamson’s remarks regarding the produc- 
tion of iron in the blast furnace were very interest- 
ing, particularly with reference to the effect of 
manganese on the production of close and open 
irons, and also with regard to the cleansing effect 
of titanium. With reference to some of the 
results dealt with in the Paper, they were derived 
from irons produced in the laboratory, and 
although they could be used as a comparison 
among themselves, he agreed that they could not 
he used as a guidance in foundry practice. 

Mr. Hyde had referred to his early experiments 
with Professor Arnold on irons prepared from 
pure Swedish iron where only one constituent was 
varied. He (Mr. Donaldson) knew of experi- 
ments in progress at present on irons prepared in 
a similar manner, where the phosphorus content 
varied in one series and the chromium content in 
the other. 


LIEUTENANT-CoLoneEL Sir JosepH Naty, M.P., pro- 
posed the toast of ‘‘ The Institution of Mechanical 
ingineers’’’ at the annual dinner of the North- 
Western Branch of the Institution in Manchester on 
December 17. He said he understood that there was 
still room for development in steam engineering and 
mechanical engineering, and it was obvious, therefore, 
that we had not come to the end of that form of 
power, and should have regard to its possibilities 
while considering other developments. He would 
urge that we must endeavour to maintain our perspec- 
tive. The public should not be undesirably and fool- 


ishly coerced into believing that vast grants of State 
subsidies to one sort of power or a complete system 
of State control applied to that power was going to 
be to the benefit of the community as a whole. If 
assistance was granted to one industry the other was 
at a disadvantage. 


id 
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The Selling of Castings.—XXIII. 


By VoyaGEeur. 


Sales Letters. 


Having discussed the mailing-list, one must now 
consider the sales letter as a means of selling cast- 
ings. It must be remarked that, quite apart from 
the scope and function of the sales letter itself, it 
should never be sent out alone. It should always 
be accompanied by some kind of enclosure to 
heighten the effect, to illustrate the argument, 
and to reinforce the appeal. 

The advantage of sales letters as a form of sell- 
ing is that they can be turned out quickly, much 
more quickly than can printed matter, so that by 
their help a topical event can be turned to good 
account. To give an instance; a certain official 
of high standing as the designer for a large firm 
ot world-wide repute declared in an address to a 
society with which he was connected, that for cer- 
tain specific parts of a specific machine he had 
found nothing to equal cast chrome steel. The 
day after a précis of that speech had appeared, 
every user of machines of that type found in his 
morning’s post a letter from a firm of steel foun- 
ders reproducing the extract from the speech in 
question, and enclosing the firm’s catalogue. As 
a direct result, nearly £5,000 worth of orders were 
received, 

It was not that this founder was the only maker 
of castings in chrome steel. It was simply that 
he struck while the iron was hot, and for this pur- 
pose he could have chosen no better means than 
the sales letter. 

Usually the essence of this form of selling is 
duplication. There are a fair number of duplicat- 
ing-mechanisms from which to choose, and this is 
not the place in which to discuss their respective 
virtues. But one thing needs emphasis, that is, 
to get the maximum result from sales letters, it is 
necessary to make them resemble as closely as pos- 
sible a letter individually written and addressed. 
Of course, it is true that engineers and buyers are 
no longer so prejudiced against the circular letter 
as they used to be, and regard it often as a handy 
means of acquiring information about different 
commodities. Nevertheless, the personally ad- 
dressed letter, or the letter that seems to have been 
written solely to oneself appeals to a naive ego- 
tism in every man, and causes him to pay it more 
attention. In any event a letter that closely re- 
sembles an individually addressed communication 
compels a second glance in order to make sure 
whether it is an original or one of many hundreds. 

But the object of paying so much attention to 
the imitation of singly-written letters is not so 
much to deceive the addressee permanently as to 
prevent him from throwing the letter away as 
soon as he opens it. 

Sometimes sales letters are sent out without 
themselves carrying an address, the envelope being 
considered sufficient. This, of course, saves the 
labour of typing in the individual addresses, but 
it is rather discourteous, and destroys the effect 
which the imitation typewriting has laboured to 
produce. 

It is better to type in the addresses afterwards 
and so complete the letter in a businesslike way. 
The ink used by the duplicating machine is, how- 
ever, often of a different shade from that used 
by the typist in typing in the address. The dif- 
ference is, if noticeable, sufficient to show the re- 
cipient that the communication is a circular. It 
is better, therefore, to fill in the address in a 
colour altogether different from that used for the 
text. Thus, if the text is in black, the address 
can be red, and so on. 

With a cuplicating machine, and an addressing- 
machine for the envelopes, there is little limit to 
the number of sales letters that can be got out. 
In an afternoon, *%e writer’s own staff have often 
sent out as many as 10,000. 

But now, leaving the mechanics of sales letters, 
one may turn to a consideration of the work they 
do. They can, roughly, be split up into two cate- 
gories, the form-letters and the follow-up letters. 
Form-letters are original sales letters, sent out to 
secure or solicit orders, without reference to pre- 
vious letters or business. . Follow-up letters, on 
the contrary, follow up either previous letters or 
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previous communications in an attempt to stimu- 
late interest, secure orders, or obtain a decision. 

Form letters are usually sent to potential pur- 
chasers, actual consumers, retailers, and retailers’ 
or merchants’ salesmen. Matters with which they 
can deal are as below :— 

(1) Straightforward arguments in favour of the 
castings, showing why and how their purchase can 
be justified. If possible, letters of this sort should 
hinge on some known requirement of the poten- 
tial purchaser. 

(2) An account of new uses for which the cast- 
ings can be employed. 

(3) Details of a test or a testimonial made or 
given by some user of known importance, and un- 
questioned good faith. 

(4) A request for information as to whether the 
castings already bought proved satisfactory. 

(5) An offer of the castings on special conditions 
for a strictly limited space of time. 

(6) An indication that the customer will shortly 
receive a visit from the founder’s representative, 
with a hint that he has matters of strictly tech- 
nical interest to discuss. ; 

(7) The enclosure of invitations to attend exhi- 
bitions at which the castings are to be seen, 

(8) Notification of changes in the selling 
methods, in agency, in representation, in address, 
in branch office management, and so forth. 

(9) Offer of expert advice and assistance, litera- 
ture, etc., in the selection or designing of cast- 
ings for various purposes. 

(10) Despatch of new or new edition of cata- 
logue, booklet, ete. 

When sales letters are sent out for retailers, or 
their salesmen, their purpose is usually to set up 
new centres of distribution, to pave the way for 
salesmen, to give help in the effective display. 
advertising, or counter-selling, of the castings, etc. 


No less important than the subject-matter of the 
sales letter are, however, its construction and 
style. Generally, sales letters are too long. They 
begin with a trite generalisation, when it is of 
the utmost importance that they should open with 
something that will immediately grip and retain 
the reader’s attention. This does not mean that 
they must be loud, bald, brusque, silly or sensa- 
tional, but simply that the opening sentence must 
contain some arresting quality that makes the 
reader desire to learn more. Some days ago, a 
letter came to the writer from an important manu- 
facturing firm. It began: ‘In these times of 
bitter competition, it is essential that all those 
who are called upon to make purchases should take 
into account the necessity of purchasing only those 
goods that give maximum economy in use.’’ In 
that sentence is neither falsehood, figure, nor fact. 
It is diffuse, elaborate, wordy, boring. The writer 
did not bother to read what followed, simply 
because the first sentence gave the keynote of the 
letter and indicated its probable dullness. On 
the same day, he received a second letter, which 
began: ‘‘ Have you considered the advisability of 
insuring your house-windows against breakage? ”’ 
This letter aroused immediate interest. Insurance 
against window breakage had never crossed his 
mind. The letter went on to say why insurance 
was an advantage, what it cost, and so forth. 
Every sentence was read, because every sentence 
had a direct bearing on the letter’s subject. All 
weak general remarks had been cut out. Facts 
were in each line. 


Sales letters should, in their composition, follow 
the principles laid down for advertisements. They 
should attract attention, arouse and sustain in- 
terest, create desire, and induce action. But in 
their approach to the subject they can be a little 
more intimate than the advertisement can. They 
are personally-addressed messages, which means 
that they can talk more directly and individually. 
But that does not give them licence to be flippant 
or unduly familiar. There is no set rule as to 
their length, except that they should be only as 
long as the minimum length required to convey 
the message, which may mean a hundred words or 
five hundred. But out of every letter should be 
taken the hampering superfluities. Crispness and 
directness make a letter clamour to be read. But 
beware of a condensation so harsh that it makes 
the letter jerky or abrupt. Smoothness is essen- 
tial, and clarity of thought no less so. 
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Isolated sales letters, whether form-letters or 
follow-ups, are weak. If it is decided to circu- 
larise on these lines, a series of letters should be 
drawn up, each to be accompanied bv an enclosure. 
Six is a good number, enough to drive home one’s 
name and message; not enough to pester and irri- 
tate. Each letter should concentrate on one 
special selling argument, so that none of the series 
merely repeats what its predecessors have said. 
The last letter should sum up the whole series. 
They should follow each other at regular intervals, 
except that the first half of the total number 
should follow each other a little more quickly than 
the second. 

The day of posting is important. The law of 
averages has shown that letters received on Wed- 
nesdays draw consistently better results than those 
received on Mondays or Saturdays. No man is in 
the right mood for attending to sales letters on 
Monday mornings. On Saturdays he is clearing 
up for the week-end, and pushed for time. 

Sales letters should be sent sealed and stamped 

like ordinary letters. They secure more attention 
thus. 
But when sending out a series of letters, it is 
obvious that sometimes it will not be necessary to 
post the complete set to each individual on the 
mailing list, either because business results at once, 
or because business is seen to be impossible. Some 
system of handling these cases, to prevent need- 
less letters being sent, is essential. The next 
article of this series will describe such a system. 


Novel Academic Methods of Pre- 
venting Oxidation in Iron. 


By ‘‘ VALLISHE.”’ 


There are now many methods in use to prevent 
oxidation of iron. One of these methods consists 
in the addition to pig-iron, when in a state of 
fusion, of from 2 to 10 per cent. of copper, tin, 
nickel, or antimony, by which addition, the iron 
is rendered more malleable and less subject to 
oxidation. A second method consists in impart- 
ing to the iron a coating of steel, or rather a 
species of iron, containing less carbon, and of 
course approaching to steel. This is effected by 
the addition of one part of blister steel to four 
parts of molten cast iron, and then adding scrap 
iron to the mass, until an iron rod is no longer 
rendered brittle by being dipped in the mixture. 
With this compound, common iron is coated in the 
same manner as pursued in the case of covering 
iron with brass; but various methods are adopted, 
according to the size and nature of the article to 
be coated. Where it is at the end of a bar of 
iron, such as an axle, and is to be of a particular 
form, this form may be given to the crucible, 
thereby making it a mould, and when in a state 
of perfect fusion, the iron, either previously 
heated or cold, is to be immersed in the melted 
mass, and when it is perceived that the mass is 
perfectly fluid, then the fire may be withdrawn, 
or the crucible be allowed to cool by any available 
means. 

When the iron to be coated is immersed cold, the 
melted mass is immediately congealed, but it must 
be permitted to remain in the crucible till it again 
becomes fluid, and then it should be allowed to 
cool. If the whole is allowed to cool slowly, it is 
then soft, and may be turned in the lathe, and 
afterwards hardened by heating it and cooling it 
suddenly in the usual manner; but in this case 
care must be taken, as the coating and the iron 
have different powers of contracting. If the coated 
parts were suddenly immersed in water, it would 
certainly crack; the uncoated part must there- 
fore be immersed up to the coated part, when the 
conducting power of the iron will cool the coating 
sufficiently quick to ensure a proper hardness. 

A third method of preventing oxidation, is by 
case hardening the metal, by the use of the ferro- 
cyanide of sodium, calcium, or barium, 

In order to apply the ferrocyanide, an alkaline 
bath, formed with carbonate of soda, or other 
alkali, is used. This bath may be a crucible or 
large basin built in the brickwork of the furnace, 
which should be a reverberatory furnace and pre- 
vious to being used, should be raised to a white 
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heat; the iron to be case-hardened requires to be 
previously heated to nearly a red-heat, and then 
immersed in the bath, and there raised to a heat 
sufficiently high, after which it must be imme- 
diately immersed in the ferro-cyanide previously 
fused in another vessel; but if the quantity of iron 
to be case-hardened is small, it would not be ad- 
visable to fuse the ferro-cyanide (as it is very soon 
decomposed), but immediately on taking it out of 
the bath it must be sprinkled with ferro-cyanide ; 
should ferro-cyanide of potassium be used, it is 
found that the alkaline bath prevents effectively 
the corroding of the iron. . 

A fourth scheme consists of a method of coating 
copper, or the alloys of copper or iron, with plati- 
num. Platinum is dissolved in aqua regia, and 
the iridium which remains undissolved as a black 
powder, separated by filtration, then evaporated 
to dryness, and when cold a quantity of caustic 
potash, equal in weight to the metallic platinum 
employed is to be dissolved in water, and poured 
on the chloride of platinum. This will precipitate 
the platinum of an impure yellow colour; a quan- 
tity of solution of oxalic acid equal to the weight 
of the metallic platinum, is now to be added with- 
out pouring off the solution which remains on the 
precipitate; the solution is then to be boiled till 
the precipitate is entirely dissolved ; a small quan- 
tity of iridium will still remain, which, together 
with any other impurities, must be separated by 
filtration ; caustic potash equal to twice the weight 
of the metallic platinum is to be dissolved in 
water, and added to the above. The solution is 
now ready for platinising the copper or iron 
article which is to be coated with platinum. The 
article to be coated is to be put in a vessel of 
glass or earthenware, and the above solution is 
to be poured in, sufficient to cover it; let it then 
be connected with the positive pole of a Daniel’s 
or Bunsen’s battery of one or more pairs of plates, 
according to the size of the article to be coated. 
and a piece of platinum foil in connection with 
the negative pole is to be immersed in the solu- 
tion. The deposition of the platinum in a metal- 
lie state on the surface of the metal article imme- 
diately commences, and may be continued till the 
required thickness is obtained. 

Scientifically speaking, there is no objection to 
any of these methods, as regard the effectual re- 
sult of their application, but looking at the matter 
commercially, the simple question naturally sug- 
gests itself—will it pay? Will not the cost of 
adding from ‘2 to 10 per cent. of copper ”’ swal- 
low up the supposed gain in point of freedom from 
oxidation ? 


“ Safety ” Clothing. 


Moulders would be well advised to imitate the 
fashion prevalent amongst neo-Georgian 
flappers of wearing Russian boots, by adopt- 
ing the habit of wearing, whenever in contact with 
liquid metal, the spats and gaiters which the stores 
will always provide. Only last week a foundry 
employee in London lost his toes, through not 
wearing safety clothing. We have a little sym- 
pathy with men in their negligence, as for years 
we wore blue glasses for furnace working, realising 
quite well the risks we were taking, but. unlike 
our friend, the moulder, we did make efforts to 
get a glass having the practical conditions which 
we insisted upon (density), together with an 
ability to arrest the actinic rays (dangerous). Tf - 
the moulder has objections to spats on any ground 
whatsoever, he should voice them. Recently, a 
group of moulders stated their case to Mr. H. G. 
Sommerfield, of Charterhouse Chambers, Charter- 
house Square, London, E.C.1, and as a result he 
has designed and placed upon the market a com- 
bination asbestos and thin leather spat. The 
object sought has been to associate stoutness with 
light weight. In place of buckles, a quick-release 
clasp has been incorporated, so that not only 
can they be fastened on in a minimum of time. 
but also—and what is more important—they can 
be rapidly discarded in case of accident. 


A Cast-iron Bar of 2 in. x 1 in. section and 3 ft. 
between supports will break with an approximate load 
of 274 ewts. loaded in the centre. 


« 
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Elimination of Impurities from the Basic Bath.* 


By G. Reginald Bashforth. 


The introduction of the basic process has enabled 
the employment of a wider range of raw material 
than previously possible. In a basic-lined furnace 
it is possible, by the maintenance of a very basic 
slag, to produce a high-grade steel from raw 
materials containing comparatively large amounts 
of sulphur and phosphorus. 

The elimination of impurities may be conveni- 
ently divided into two stages; first, the melting- 
down period, and secondly, the refining period 
after the bath has completely melted. 

As soon as ever the flame commences to play on 
the surface of the charge, the chemical changes 
begin. It is well known the iron has a great 
affinity for oxygen, and that this affinity increases 
at high temperatures. In the open-hearth fur- 
nace this demand for oxygen is either supplied 
by the free oxygen in the furnace, or, by the dis- 
sociation of carbon dioxide or water vapour in 
the furnace gases. The result of this oxidising 
action of the flame is the formation of scale on 
the surface of the charge. Eventually, this scale, 
which even at the temperature of the open hearth 
furnace is infusible, shells off and falls to the 
bottom of the hearth, where it combines with lime 
and silica to form a fusible slag. 

In the acid process the slag so formed is essen- 
tially an iron silicate, whereas in the basic fur- 
nace, by additions of lime and limestone, the slag 
is basic. Besides the formation of scale, the action 
of the flame is also responsible for the oxidation 
of varying amounts of carbon, silicon, phosphorus 
and manganese. 

Sulphur, however, is in most cases unaffected 
during this period, and occasionally even shows a 
slight increase, probably due to the absorption of 
this element from the furnace gases. Whether 
these oxidation processes are due to the direct 
action of the flame or to the scale formed thereby 
is a little doubtful. Most probably it is due to the 
impure metal, as it melts, running down on 10 
the scale lying on the hearth, whereby the impuri- 
ties are oxidised, 

On oxidation the carbon passes away in the 
gaseous condition, while the other impurities pass 
into the slag, which must be highly basic to retain 
the phosphorus. 

Sometimes, for instance, when working with a 
large percentage of pig-iron, it is advisable to 
enhance this oxidising of the flame by charging 
oxides simultaneously with the pig-iron and scrap. 
On the other hand, when working with a large 
percentage of scrap it may be necessary for suc- 
cessful working to counteract this action by charg- 
ing, carbon in the form of anthracite or coke. 

The removal of carbon from the molten bath is 
readily achieved by the addition of iron ore, 
which, being of a density very nearly the mean of 
those of slag and steel, sinks into the metal till 
about half covered by it. The oxygen in the ore 
thus comes into intimate contact with the carbon 
in the bath, which is thereby rapidly oxidised. It 
is apparent that the larger the ore the better the 
oxidation is likely to be. Fine ore might remain 
entirely in the slag and act slowly and inefficiently 
in reducing the carbon content. 

The evolution of the gases from the oxidation 
of carbon gives rise to a boiling effect which is 
of the greatest importance in the process. The 
advantages of this boil are threefold. Firstly, the 
bath is more intimately mixed throughout, thus 
enhancing the chemical reactions. Secondly, the 
exchange of heat between metal and flame proceeds 
more actively. Lastly, the action of the flame is 
made more proficient, since the ascending gas 
bubbles lift particles of the metal above the slag, 
thus bringing them into direct contact with the 
flame. These particles become oxidised and, sink- 
ing back into the bath, assist in the oxidation 
processes. 

Order of Impurity Removal. 

A very important point in working a basic fur- 

nace is the removal of phosphorus before carbon. 


*A Paper read before the Sheffield University Metallurgical 
Society. 


If, as when working with a low silicon and a high 
phosphorus pig-iron, the carbon is removed before 
the phosphorus, it is sometimes difficult to bring 
the phosphorus down to limits. This is due to the 
absence of the stirring action caused by the boil, 
which brings about the essential intimate contact 
between metal and slag. 

The oxidation of phosphorus probably takes 
place according to the formula :— 

2P +- 9FeO = Fe,P,0O, + 5Fe. 

The phosphate of iron so formed, however, is 
unable to withstand the action of the other reduc- 
ing agents, and is therefore only stable in highly 
oxygeneous surroundings. The next step is the 
conversion of this phosphate of iron into a more 
stable phosphate, namely, phosphate of lime, which 
readily takes place mane te the slag is rich in 
lime and sufficient oxidising, 

Fe,P,0, + 4CaO Ca,P,0, + 4Fe0. 

Under certain conditions even this phosphate of 
lime may be reduced, and the phosphorus caused 
to re-enter the metal. For example, by carrying 
too far the removal of iren oxide from the slag 
causes a more than normal effort on the part of 
the reducing agents to satisfy their affinity for 
oxygen, resulting in decomposition of the lime 
phosphate and the re-entry of phosphorus into the 
metal. The extent to which the manganese addi- 
tions to the bath causes re-phosphorisation depends 
on the degree of oxidation of the slag at the time. 
The author is aware that several firms make large 
ferro-manganese additions to the bath, but the 
state of oxidation of the slag is such as to prevent 
re-phosphorisation. 

The re-entry of phosphorus into the metal may 
also be caused by an increased silica content of 
the slag. This is often observed when part of the 
furnace structure collapses, and silica bricks are 
caused to be dissolved in the slag. 

The reaction may probably take place according 
to the formula :— 

Ca,P,0, + 48i0, = 4CaSiO, + P,O,. 
The phospheric acid liberated by the reaction is 
immediately reduced and phosphorus re-enters the 
metal, 

Since it has been shown that a high Si con- 
tent retards the removal of phosphorus, it is essen- 
tial that the amount retell into the furnace 
should be limited. In passing it may be interesting 
to note the sources from which the element is 
brought in, namely :—(1) From the metallic charge ; 
(2) from the sand adhering to the pig-iron and 
silica content of limestone, lime onl other feed 
materials; (3) the silica that reaches the bath from 
the furnace structure, that is, that which drips 
from the roof, blocks, walls, etc.; and (4) the silica 
absorbed from the hearth. The dolomite contains 
about 6 per cent. of silica, and since the dolomite 
consumption amounts to about 4 per cent. it will 
be seen that this factor is at least of importance. 
Since silicon is present in small amounts its re- 
moval presents no difficulties, and the reaction is 
represented by the formula :— 


Si + 3FeO = FeSiO, + 2Fe. 


The iron silicate so formed, being lighter than 
the metal, floats into the slag, where lime and 
magnesia being more powerful at high tempera- 
tures than the remainder of the bases, take up 
the silica themselves and set the iron free. 

FeSi0, + CaO = CaSiO, + FeO. 
This reaction, however, does take place completely 
but the silica exists as the mixed silicate. 

The elimination of manganese likewise presents 
no trouble, it is gradually oxidised and passes into 
the slag. A large percentage of the manganese 
present in the original charge is, in fact, elimi- 
nated during the melting down period. The re- 
moval of manganese seems to depend on the follow- 
ing equations :— 

(i) 2Mn + O, = 2Mn0. 
(ii) 3Mn0 + Si = MnSiO, + 2Mn. 


z 
‘ 
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Manganese, which possesses a lower oxide-ten- 
sion than iron, is capable of removing oxygen from 
its combination with iron, and is thereby con- 
verted into strongly basic manganese oxide. 

This manganese oxide tends to combine with any 
free acids present. In the absence of free acids 
the manganese is able to replace the iron in iron 
silicate :— 

Mn+ FeSiO, = MnSiO, + Fe. 

This reaction appears reversible and, in light of 
Dr. Naske’s work in Stahl und Eisen, 1907, it 
seems to depend on the ratio of iron oxide to man- 
ganese oxide in the slag. 

(a) When:—FeO: MnO = 1. Equilibrium exists. 

(b) If,MnO > FeO, manganese is reduced to the 
metal, 

(c) If, MnO < FeO, manganese is oxidised from 
the metal. 

There are, however, other conditions governing 
the reduction of manganese from the metal. Lime, 
as already shown in the case of iron, is able to 
decompose the manganese silicate, liberating man- 
ganese oxide, which is soluble in the slag, or in the 
mixed silicate of lime, iron and manganese. 


MnSiO, + CaO = CaSiO, + MnO. 


If the slag is deficient in oxide the manganese 
oxide so formed will be reduced by the reducing 
agents present, and metallic manganese will pass 
back into the metal. 

A reduction of manganese from the slag is often 
observed after feeding lime and fluor-spar. This is 
probably due to the fact that the fluor-spar in- 
creases the solubility of lime in the slag, thereby 
causing, in accordance with the law of mass action, 
a more intense reaction between the lime and man- 
ganese silicate, resulting in the liberation of a 

reater amount of manganese oxide, which is re- 
. se by the reducing agents present. 

The removal of sulphur is a little more difficult 
and doubtful. 

In the field of non-ferrous metallurgy great use 
is made of the so-called precipitation process for 
the recovery of metals from their sulphides. 
This process depends on the displacement of the 
metal from its sulphides by a less noble metal, 
that is, by a metal with a lower sulphide tension. 
The process generally takes the form of heating 
the sulphide with iron, whereby the metal is set 
free and the sulphur combines with the iron. 
This method is employed for obtaining mercury 
from cinnabar and antimony from stibnite. The 
same principle underlies the disulphurisation of 
iron by manganese. The addition of ferro man- 
ganese to the hath causes the decomposition of 
the iron sulphide, liberating the iron and form- 
ing manganese sulphide, which passes into the 
slag. 

Mn + FeS=MnS+Fe 
The process, however, is too costly to be adopted 
in commercial practice. 

A very interesting method used at a large 
Canadian steel works is described in the journal 
of the Canadian Mining Institute, 1907. Their 
practice is to reduce the carbon content of the 
bath very low and then to bring it up again by 
the addition of pig-iron. The author of that 
paper remarks, ‘‘ whether the sulphur is burnt 
out or whether it passes into the slag is not 
known, but considerable quantities have been 
removed in this way.’’ He further adds, that 
the process is a tedious one and should be 
avoided whenever possible. 

The method suggested by Saniter,* based on 
the use of calcium chloride in conjunction with a 
very limey slag, rendered fluid with fluor-spar, 
has been successfully adopted at many steel 
works, 

It is obvious that the removal of sulphur 
depends on its conversion into some form which 
is soluble in the slag, but not in the metal. This 
form appears to be calcium sulphide, and there- 
fore desulphurisation may possibly be repre- 
sented by the formula 

FeS + CaO= FeO +CaS 
This reaction, however, is reversible and the 
establishment of an equilibrium will be governed 
by the Laws of Physical Chemistry. According 
to the Law of Mass Action, ‘‘ the intensity of a 
chemical action is proportional to the concentra- 


* Tron and Steel Transactions 1891, vol. 2. 
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tions of the reaction molecular species.’’ (Dean 
and Schenck.) Therefore, by increasing the con- 
centration of lime in the slag, the reaction should 
move towards the right, while an increased iron 


oxide concentration should cause the reverse 
action. This appears to take place in actual 
practice. 


If the slag becomes very oxidising, the removal 
of sulphur is not only retarded, but in some cases 
it is even caused to re-enter the metal. This is 
sometimes observed after feeding large amounts 
of oxide. 

The author has known occasions when consider- 
able difficulty has been experienced in removing 
comparatively small amounts of sulphur owing to 
overfeeding with scale in the earlier part of 
refining. 

When there is much sulphur to be eliminated, 
scale should be used very sparingly, if at all. 
Not only is it likely to contain a considerable 
percentage of sulphur, but also, owing to its 
density it all remains in the slag, thereby increas- 
ing the iron oxide concentration of the slag and 
consequently retarding the removal of sulphur. 

On the other hand, when pigging back the 
carbon content, thereby tending to remove oxygen 


from the slag, the elimination of sulphur is 
enhanced. The increased  desulphurisation 


observed on feeding ferro-silicon, ferro-manganese 
and other reducing agents, is probably, at least 
partly due to their deoxidising effect. 

The essential conditions for the removal of 
sulphur therefore appears to be, the maintenance 
of a very limey slag (52 to 55 per cent. of lime), 
free from metallic oxides and rendered fluid with 
fluor-spar. These conditions would be expected 
after consideration of the nature of the above 
reaction, 


Patent Specifications. 


The following list of patent specifications accepted 
have been taken from the ‘Illustrated Official Journal 
(Patents).”’ Printed copies of the full specification 
can he obtained from the Patent Office, 25, Southamp- 
ton Buildings, London, W.C.2, price 1s. each. 


7,766. Git, H. A. (Ruggles-Coles Engineering Com- 
ae) Dust-collectors. (March 23, 1925.) 
21,009. Stone & Company, Limrtep, J., anp Minctey, 
A. H. Casting of metals. (September 5, 1924.) 
21,146. Hancock, L. J., anp Hancock & Company 
(ENGINEERS), Limitep. Blowpipe machines for 
cutting metal. (September 8, 1924.) 

27,917. Wane, H. (INTERNATIONAL NickEL Company). 
Manufacture of alloys. (November 21, 1924.) 
3,416. Grumpett, O. F. A. E. Apparatus for cut- 

ting metals. (February 6, 1925.) 
5,647. Hutcuison, R. Plant for use in the process 
of manufacture of metal tubes. (March 2, 1925.) 
13,872. Contr, E. Solder for aluminium and its 
alloys. (July 21, 1924.) 
13,906. INTERNATIONAL Processes. LIMITED, AND 
Ryner, A. Furnaces. (May 27, 1925.) 
14,883. Junker, O. Process for the deoxidation and 
for the protection from oxidation of. metals. (June 
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Contracts Open. 


Beckenham, January 14.—Water plant, etc., for the 
Beckenham U.D.C. Mr. J. E. Tapper, engineer and 
manager. (Fee £1, returnable.) 

Cape Town, January 14.—Steelwork, etc., for the 
South African Railways and Harbours, The Depart- 
ment of Overseas Trade, 35, Old Queen Street, London, 
S8.W.1. (Ref. A.X. 2,643.) 

Coalville, Leics., January 5.—Mains and fittings, for 
the Coalville U.D.C. Mr. L. L. Baldwin, A.M.I.C.E., 
water engineer, Council Chamber, Coalville. 

Dundee, January 14.—Drainage pumps, for the Cor- 
poration. Mr. D. H. Bishop, general manager and 
engineer, Electricity Supply Department, Dudhope 
Crescent Road, Durdee. (Fee £1 1s., returnable.) 

Durban, January 8.—Pig-lead, for the Durban Cor- 
poration. The Department of Overseas Trade, 35, Old 
Queen Street. London, 8.W.1. (Ref. A.X. 2,644.) 

Hastings, January 4.—Mains. for the Corporation. 
J. Taylor & Sons, Caxton House, Westminster, 
London, S.W.1. (Fee £5 (cheque only), returnable.) 


Milton Regis, Kent, January 23.—Steel main, for 
the U.D.C. Mr. H. Filmer, clerk, Town Hall, Milton 
Regis. 

Wallasey, Cheshire, January 12.—Pipes, for the Cor- 
poration. Mr. G. Livsey, town clerk, Town Hall, 
Wallasey. 
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Catalogues Received. 


Dust Removal.—Messrs. James Keith «& 
Blackman Company, Limited, of 27, Far- 
ringdon Avenue, London, E.C.2, are circularising 
the foundry trades with reference to the provisions 
of the Cleaning of Castings Regulations, pointing 
out that they are prepared to take over the works’ 
problems, and satisfy the Home Office Inspectors 
in this respect. 

Modern Case-Hardening Practice.—The research 
staff of Messrs. David Brown & Sons, Limited, of 
Park Works, Lockwood, Huddersfield, in col- 
laboration with their publicity, have achieved a 
distinct success in the production of a thirty-two- 
page art catalogue. The object sought has been 
to trace the process from the selection of the steels, 
both plain carbon and alloy, to the testing of the 
finished product, duly stressing the importance of 
the carbonising material. During their studies on 
the carbonisers, the laboratory has developed one, 
known as D.B.S., which is claimed to be free from 
adulteration, and that every constituent has a 
definite réle to play. The pamphlet is illustrated 


by fifteen illustrations, including eleven micro- 
photographs, two sulphur prints, and_ two 
diagrams. 

Iron and Steel Works and Foundries, Raw 


Materials and Finished Products.—Two pleasing 
catalogues covering the same ground but of dif- 
ferent sizes have been received from the Consett 
Tron Company, Limited, of Consett, co. Durham. 
They are beautifully bound .in soft leather, and 
the art pages are edged with gold. Two-colour 
printing has ,been effectively incorporated. The 
object has been to cover the whole of the products 
marketed by the Company, starting with coal, and 
through coke and its by-products, pig-iron, ingots, 
slabs and blooms, steel plates, steel sheets, sections, 
joists and rails, castings, silica and fire bricks, 
slag, lime and lime stone. The technical side 
has been splendidly covered by the inclusion of 
a number of useful tables. At the end some five 
pages are included for notes. All together there 
are 140 well-illustrated pages in the large edition 
and 120 in the smaller one. 

Foundry Specialities. — Whilst foundrymen 
usually associate the names of James Keith & 
Blackman Company, Limited, of 27, Farringdon 
Avenue, London, E.C., with cupola fans, this does 
not by any means embrace the whole of their 
manufactures. We have just received advance 
copies of four catalogues of uniform style illus- 
trating and describing (1) centrifugal fans; (2) 
light indoor fittings; (3) soldering irons and 
stoves; and (4) small gas-heated furnaces and 
brazing blow-pipes. The first one covers an 
exceptionally complete range of fans in its 24 
pages, and is accompanied by a fair amount of 
technica] data. For the foundry owner the range 
includes fans suitable for furnace blowing, venti- 
lation, and dust removal. Though reasonably 
complete, this pamphlet is augmented by the 
issue of other catalogues which are exclusively 
devoted to fans for one particular duty. 

Catalogue GI—light indoor fittings—is devoted 
to what we should call indoor gas fixtures. In it 
are illustrated some very interesting designs. 
They are essentially fittings which have been 
designed by engineers for works’ use. The impor- 
tant questions of vibration, cleaning, adjustability 
and light diffusion have obviously had the atten- 
tion of people familiar with works conditions. 

G149 is a four-page leaflet which describes an 
internally gas-heated soldering iron of novel con- 
struction and a high pressure gas-heated twin 
soldering stove. A stove rather similar in appear- 
ance is dealt with in Catalogue G153, but inter- 
nally it differs and is rendered useful for tool 
room purposes. This pamphlet also illustrates a 
K.-B. blowpipe for use with high-pressure gas. 


British Industries Fair, 1926. — In a communiqué 
issued by the Birmingham Chamber of Com- 
merce, which, under the auspices of the Board 
of Trade, organises the Birmingham Section of the 
British Industries Fair, the attention of Trade 
Associations is specially directed to the fact that retail 
selling will not be permitted, under any circumstances 
whatsoever, at the Birmingham Section of the British 
Industries Fair. 
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Institute of British Foundrymen. 
NEWCASTLE BRANCH.—Junior Section. 


The Newcastle Junior Section had a very suc- 
cessful smoking concert on December 18, when the 
members had as their principal guests their 
patron, Mr. H. J. Young, F.1.C., and Mr. M. B. 
Herbst, the President of the Senior Branch. 

The concert, which was held in the Grey Street 
Picture House Café, Newcastle-on-Tyne, attracted 
a larger number of members and visitors than has 
any previous function of the Junior Section. 

The musical entertainment was followed by 
supper, after which a farewell speech was given 
by Mr. Young, who is leaving the district shortly 
after the New Year. In the course of this speech 
Mr. Young pointed out how very great things 
could arise out of very little ones in the fact that 
the first Junior Section in this country, namely, 
the Newcastle one, was conceived in his own office, 
and it seemed probable that it would become a 
great movement for good for the foundrymen in 
this country. He thought that much remained 
to be done for the boys in the foundry, and that 
the senior foundrymen and engineers did not 
always do what they might for them, whether in 
respect to encouragement, supervision, or help. 

He pointed out, also, that many foundries in 
the district, represented on the Senior Branch, 
contributed neither boys nor money to the Junior 
Section, and he thought it time that this position 
was altered, and that the seniors should realise 
that they had a very grave responsibility. He had 
heard remarks about the lack of response or 
thanks from juniors for any help given to them, 
but, soicmanilee he had never regretted giving 
assistance to any young boy, and even if there 
was no response or thanks, it was work well worth 
doing, and, in many cases, brought great rewards. 

In conclusion he said that, although he would 
be joining another Branch of the Institute, he 
me. always do his best for the Newcastle Junior 
Section, and hoped they would retain him as their 
patron. The speech was followed by the singing 
of ‘‘ For he’s a jolly good fellow’ by all present. 
The whole of the arrangements for the smoking 
concert were carried out by Mr. C. R. Van der 
Ben (Hon. Secretary). 


Personal. 


Mr. L. V. Kenwarp, Mr. W. H. Paull and Mr. 
D. G. Snodgrass have been elected directors of the 
newly-constituted Birmingham local board of the 
Dunlop Rubber Company, Limited, of which Sir Eric 
Geddes and Sir George Beharrell are chairman and 
vice-chairman respectively. 


Wills. 
Pozz1, C., of Princes Terrace, Bangor, Car- 
narvon, metal merchant . 


Brown, T. J., of Kingsborough Gardens, 
Glasgow, metal and machinery agent ... 


Biectn, H. A. S., of Hillside, Bore, near 
Sheffield, a director of George Tucker 
& Company, Limited, metal merchants 


Brackett, W., of Claremont Place, New- 
castle-on-Tyne, for many years an engi- 
neer in the service of R. & W. Haw- 
thorn, Leslie & Company, Limited ...... 


Bonser, T. N., of The Chestnuts, Longeroft 
Avenue, Harpenden, formerly proprietor 
sy Clark’s Machine Tool Company, 


Captain M. H., director and 
consulting engineer, of Marconi’s Wire- 
less Telegraph Company, Limited, a 
director of English Oilfields, Limited, a 
ue president of the Institution of 
Mechanical Engineers, and vice-presi- 
dent of Civil 
Engineers 


£49,180 


£8,936 


£6,221 


£17,333 


£4,000 


the Institution of 


Carbon-Monoxide Recorder.—A  carbon-monoxide 
recorder developed at the Pittsburgh Experiment 
Station of the U.S. Bureau of Mines has been installed 
at the Liberty Tunnels in Pittsburgh. It is said to be 
so sensitive that it detects as little as 1 or 2 parts of 
carbon-monoxide in 1,000,000 parts of air. 


5 
| 
_ 
£12,538 
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Book Reviews. 


Galvanising. By Heinz Bablik. Translated by 
Chas, T. C. Salter. Published by E. & F. N. 
Spon, Limited, 57, Haymarket, London, S.W.1. 
Price 12s. 6d. net. By post, 13s. 

Though there may be other books written on this 
subject, we have constantly found difficulty in 
getting just that information we wanted in a 
reasonably quick time. For instance, for infor- 
mation on the Schoop process, we should naturally 
turn to a recent Paper read before the Institute 
of Metals, whilst standard text books would be 
consulted for other rust-preventing processes, and 
it is generally found that just small paragraphs 
are devoted to a selected number of methods. In 
Dr. Bablik’s book the subject is dealt with com- 
pletely from the technical point of view, so far 
as the present state of the art permits. The open- 
ing chapter outlines the author’s views on cor- 
rosion, which are by no means universally accepted, 
but we insist that, as they check up with 
practice, they are not lightly to be discarded. 

In chapter IT, we have a small grumble, because 
Fig. 1, a graph, is illegible in places. It is, how- 
ever, an exception, for the rest of the illustrations 
are splendid. This section is devoted to the 
structure of galvanised coatings. Sections through 
coatings resulting from electro-galvanising, Sher- 
rardising, hot galvanising, and ‘‘ Schoop-ing ”’ 
are detailed, and their respective merits discussed. 

Chapter III is devoted to pickling, and, whilst 
thoroughly workmanlike in character, recent 
British work on the subject is not acknowledged. 

Fluxes are next dealt with, and a number of 
original tables are given which should be helpful 
to the industry. 

Chapter V, whilst the longest, is easily the 
best section of the book. Much of it relates to 
the author’s original research, but he has not 
neglected to give due prominence to the work 
carried out in other countries. Full descriptions 
of the various machines, tanks, and processes are 
included. 

A short but illuminating chapter is devoted 
to raw materials and waste products of hot gal- 
vanising. The German brand marks, together 
with the notes appended, will, no doubt, be of 
use as a reference. 

Another short chapter deals with the theo- 
retical principles of electro-galvanising, which 
presents a not too abstruse résumé of the subject, 
and includes an extensive table of customary elec- 
trolytes, their authors, and origin. 

Chapter VIII is another practical section, and 
describes and illustrates the plant used for electro- 
galvanising. The next chapter treats of Sher- 
rardising, and includes a series of illustrations of 
the process being practised in a Continental works. 

The Schoop process also receives a section to 
itself, which it deserves, as we envisage a con- 
siderable future for it, as no limits are set upon 
the size of the job to be coated. 

The final chapter is devoted to testing and 
judging galvanised coatings. 

The book is well indexed, but we deplore the 
non-existence of a bibliography. <A _ text book, 
rather than individual Papers, read before scien- 
tific societies, is the proper place for such matter. 
The author is to be congratulated on his choice 
of translator, Mr. Chas. T. C. Salter, who has 
done him full justice. 


The Life of Judge Gary: The Story of Steel. 
By Ida M. Tarbell. Published by D. Appleton & 
Company, 25, Bedford Street, Covent Garden, 
London. Price 12s, 6d. net. 

The subtitle of this book is totally unwarranted, 
and could with equal truth be substituted by 
“The History of the United States of America” 
or ‘Chinese Metaphysics.’? No book bearing this 
sub-title can uphold such a statement without 
including the work of Huntsman, Bessemer, 
Siemens, Thomas, Martin, Heroult, and a_ host 
of others. It is not the ‘ Story of Steel,’ but 
the story of the United States Steel Corporation. 
Judge Gary, according to the authoress, has been 
particularly careful never to allow the Corpora- 
tion to manufacture more than 50 per cent. of the 
American production of any one particular item 
made in steelworks. According to our interpreta- 


tion of the Judge’s character, he thought “ big,” 
but seldom, if ever, talked “ big,” and if this is 
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a true interpretation, we are surprised that his 
natural did not prevail upon the 
authoress and her publishers to delete it. 

The book is an American publication, and in 
places is awkward reading for Britishers, owing 
to the inclusion of Americanisms. For instance, 
on page 172 we have been totally unable to fathom 
the meaning of the following poorly punctuated 
sentence :—‘‘ Men frequently carry them [share 
scrip] with them and when a superior officer 
takes a chance to pull out a bill case from their 
hip pockets, and show the amount of their posses- 
sions.’’ On the next page there is a sentence of 
over sixty words without any punctuation. 

Johnson, the great lexicographer, had two bio- 
graphers, Boswell and Macaulay. The former was 
a close personal friend of his subject, whilst the 
latter, a detached observer. To our mind Macaulay 
presents the truer picture of Johnson, as Boswell 
was perhaps dominated too strongly by his 
friend’s character. We feel this biography has 
similarly suffered. The authoress has certainly 
had access to a large amount of personal docu- 
ments, but her findings apparently require quota- 
tions from prominent associates for confirmation. 
For instance, Mr, Schwab’s speech made at a com- 
plimentary dinner to the Judge is twice quoted, 
but because of this extra emphasis we have 
received the impression that Mr. Schwab and 
Judge Gary always have been, and probably always 
will be, formal business friends. 

The wonderful success achieved by the Judge is 
due to his smartness in either advising the United 
States Government beforehand of intended moves 
by the Corporation, or insisting that if his com- 
pany was doing anything contrary to the public 
good he would make it his business to have it 
changed. The Corporation he envisaged as a ver- 
tical as opposed to a horizontal trust; that is, 
one being complete—from iron ore, through trans- 
portation, to finished wire, rod or nail, rather than 
pure monopolies. 

The book deals rather exhaustively with the 
Judge’s ancestry and early days, and gives an im- 
pression that the love affairs and domestic life 
would be dealt with, but beyond bald statements, 
once the boy has been breeched, it is purely his 
business character that is dealt with. The 
‘* Safety First ’’ movement received Judge Gary’s 
attention very shortly after having assumed the 
chairmanship of the Corporation. From what 
we gather of character of the labour employed— 
Poles, Czechs, Italians, Russians, with, of course, 
the English-speaking races—one can well imagine 
that accidents would he a formidable factor. It 
is obviously difficult adequately to instruct a man 
in his duties by signs. The Judge, realising this, 
gave his whole-hearted support to ‘‘ Safety Com- 
mittees.’’ This phase, together with ‘ Welfare 
Movements,’’ and the offering of shares on favour- 
able terms to the workers, he believes sufficient 
to eliminate the need of dealing with outside 
trade union leaders. The unions must, in his 
views, be represented by men within the estab- 
lishment. 

The book under review is not one which is to 
be added to a technical library, but rather to the 
home bookcase. The authoress is obviously quite 
unfamiliar with the manufacture of iron and 
steel, as she claims for the Tennessee Coal, Iron 
and Railroad Company that ‘‘ it is the only place 
in the world . . . . where a blast furnace has raw 
materials in its backyard.’?’ The Middlesbrough 
district has Cleveland ore and Durham coke at 
hand with which to work. We would, however, 
advise our readers to obtain this book, as it will 
add materially to the knowledge of the American 
metallurgical industries and the mental make-up 
of America’s captains of industry. 


New Companies. 


British Maximum, Limited, Vulcan Works, Patri- 
croft, Eccles.—Capital £30,000 in £1 shares. Smelters. 

G. B. O., Limited.—Capital £5,000 in £1 shares. 
Tronfounders, mechanical engineers, ete. Directors: 
W. Grimshaw, E. Barlow and J. Ogden, 453, Black- 
moorfoot Road, Huddersfield. 

Rowarth Atkins Steel Works, Limited, Bessemer 
Road, Attercliffe, Sheffield.—Capital £5,000 in £1 
shares. Directors: G. H. Eaton, A. R. Atkins and 
F. Oldak. 


| 
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The “YULCANIA” PATENT WHEEL MOULDING MACHINE. 


Patent No. 5049, 


THE “VULCANIA” PATENT WHEEL MOULDING MACHINE is for moulding spur wheels with straight, sloping or 


on a pillar which is held in a base-plate bedded in the floor sand, and is made to slide on the pillar by means of a lever and 
for supporting the patterns of the teeth to be moulded. This slide is made adjustable by screw or pinion gearing to the 


the steel wedge, which is adjusted by a screw having an internal spring to keep it in tension and to lock the head when 
ramming operations are being carried out. 


JAMES EVANS & CO., BRITANNIA WORKS, 


(MANCHESTER), LIMITED, 


BLACKFRIARS, MANCHESTER. 


Vee-shaped teeth, also bevel wheels, skew gear wheels, worm wheels and internal wheels. The machine head is carried 


link carried on a joint bearing, or by rack and pinion, or screw if thought advisable for the particular work it is being used for. 
An adjustable stop collar is provided for accurately deciding the depth of mould. On the removable head a slide is carried 


diameter required. The number of teeth to be moulded is decided by a special dividing plate into which a steel wedge or 
finger engages. The special dividing plate has milled vees, at the angle of 60° inclusive, around its circumference, to receive 


~ 
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Company Meetings. 


Cleveland Bridge & Engineering Company, Limited. 
—The thirty-third annual meeting was held at Bank 
Top, Darlington, on Dec. 21. In moving the adop- 
tion of the report, the chairman, Mr. W. E. PEAsE, 
M.P., said that there had been practically no altera- 
tion in trading conditions since last year, although 
there had been a considerable reduction in the price 
of steel, which was now only a small percentage over 
pre-war price. In spite of this the Continent were 
still underselling the steelmakers, and had sent 
| million tons of steel into the country last year, 
which would this year be increased to three million 
tons. This weight would give continuous employment 
for a further 135,000 men if made in this country. 
Taxation continued to be a heavy charge, and the 
amount paid by the company in national insurance, 
income-tax, rates, etc., for the last twelve months 
was equivalent to about 9 per cent. on the ordinary 
capital. He was afraid he could hold out no hope 
that there would be any relief from this burden for a 
series of years. During the year a large proportion 
of the contracts the company started the year with 
had been completed or were nearing completion, 
and although a few new contracts had feen obtained, 
they were not sufficient to ensure a full year’s working 
without further bookings. A large contract in 
Calcutta was not proceeding as fast as it should, 
owing to the fact that the Corporation had let the 
trenching to native contractors, and the company 
had been repeatedly held up owing to their slow 
progress. 

Vickers, Limited.—A meeting of the shareholders 
was held in Sheffield, on December 17, for the purpose 
of considering resolutions providing for the reduction 
of the capital, and for certain alterations of the 
articles of association. Mr. Dovcrtas VIcKERS, the 
chairman of the company, presided. The chairman 
said the directors approved of the recommendations 
for the reconstruction of the company made by Mr. 
Dudley Docker, Mr. Reginald McKenna, and Sir Wil- 
liam Plender, their advisers, and stated that no scheme 
of reconstruction had ever been put forward on 
greater authority. Having explained the necessity 
of bringing the resolutions before the shareholders at 
such short notice, the chairman reviewed the circum- 
stances which led to the calling in of their advisers. 
In 1913 the company had reached the summit of its 
prosperity. The following year the war had come. 
They had been among the first firms to be controlled. 
They had been obliged to make extensions to their 
armament plant at once, and at the end of the war 
they had still been extending. With the end of con- 
trol after the war they found themselves with the 
war plant in Sheffield and Barrow increased by more 
than half, and in the Erith group of works more than 
doubled; with the Wolseley works much increased, 
and with a very large factory for fuses and cases on 
their hands in Birmingham. They had applied them- 
selves to finding civil work for these factories, or 
rather for such parts of them as could be used. They 
had tried a good many new manufactures, most of 
which had been successful. Some other new ventures 
had cost money in starting, but now promised to do 
better. Some were failures—notably the attempt to 
make sewing machines on the machine-gun plant at 
Crayford. Before the war Vickers had an electrival 
department which it had been the board’s intention 
to extend. However, the opportunity had offered 
itself to secure control of the British Westinghouse 
Company in association with the Metropolitan Car- 
riage Wagon and Finance Company. These relations 
had led to a fusion with the latter company in 1919. 
Tt was then hoped that the earnings would help to 
bridge over the period during which it was obvious 
that armament orders would be only small. The Wey- 
bridge Works were doing well. The Erith Works 
were making reasonable profits out of war material 
and civil products, and Crayford and Dartford were 
about paying their way. The electrical interests were 
doing reasonably well, but though steady, the divi- 
dends were not as large as anticipated. On the other 
hand, the Wolseley Company had been causing 
anxiety. The smaller outside interests, most of them 
arising from the investments they had made in other 
companies to supplement their manufactures during 
the war, had mostly given a great deal of trouble. 
In respect of the elimination of waste in works’ man- 
agement and production, a great deal had already 
been done. One of the advantages of the present 
scheme was that the board were now in a position to 
shut down plant and wind up subsidiary and affiliated 
enterprises, which did not, or were not likely to, con- 
tribute to the earnings of the company. The chair- 
man confirmed the last paragraph of the report, 
namely, that the company held over £2,000.000 of 
Government securities, apart from the further large 
liquid resources held through subsidiary companies 
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and not disclosed. In concluding, he repeated that 
the alterations proposed had the support of the board, 
which included the three largest shareholders in the 
company. He formally moved the resolutions, which 
were seconded and carried. 


Trade Talk. 


BromForD, Liuirep, Rocky Lane, Aston, Birming- 
ham, have changed their name to the Bromford Tube 
Company, Limited. 

. A. Herpert & Company have removed their 
Birmingham Branch from 25, Suffolk Street, to 35s, 
Summer Hill Street. 

Haprietps, Limirep, of Sheffield, have officially 
denied the report that they intend to establish steel- 
works at Dunedin, N.Z. 

Mr. E. M. Brown, proprietor of the business of 
Ernest M. Brown & Company, East Parade, Hudders- 
field, general pattern makers, etc., has retired from 
business and has sold the undertaking, which he has 
carried on for many years past as sole proprietor, to 
Mr. S. Armitage. Mr. Armitage has been actively 
associated with the firm for the past fifty years, and 
for many years has been works manager. 

CONSIDERABLE EXTENSIONS are being made at the 
Swansea Vale Spelter Works, Llansamlet, in the roast- 
ing and acid departments. The work is part of a 
programme which is under consideration with a view 
to the equipment of the whole of the plant to meet 
the keen present-day competition. The production of 
the roasting and acid departments will be increased, 
and the whole of the processes in these departments 
are being modernised. 

THE ADJOURNED conference between the Minister of 
Labour and representatives of the engineering em- 
ployers and the unions on the question of working 
hours took place in London on Dec. 21. The Minister 
made it clear to the employers and the unions that 
he was doing his best to place British industry on a 
fair basis in competing with foreign countries. He 
stated that he had been in communication with Con- 
tinental Governments on the question of the clause in 
the Treaty of Versailles, and had received replies from 
Germany and Belgium that those Governments were 
prepared to take part in a conference with a view to 
establishing a uniform 48-hour week, and what was 
more important, a uniform interpretation by all 
organisations of the 48-hour week agreement. No 
definite replies had been received from France and 
Italy, but further steps were being taken. 

NEGOTIATIONS FOR THE amalgamation of the Mount- 
stuart Dry Docks & Shearmans, Limited, with Elliot 
& Jeffery, Limited, Cardiff, have reached the final 
stage, subject to the confirmation of shareholders of 
the former company. Elliot & Jeffery have acquired 
from Mr. Frank Shearman the major portion of his 
interest in the Mountstuart Company, and the 
directors have agreed to a fusion of the companies, 
and also entered into an agreement with John 
Thomas Elliot for the running of the combined busi- 
nesses. Mr. Frank Shearman retains an interest and a 
seat on the board. The other directors will be Mr. 
John Elliot, Mr. Thomas Elliot, Mr. J. E. Emlyn 
Jones, Mr. T. H. Morley, Mr. R. Williamson, and 
Mr. F. E. Lewis. Mountstuart Dry Docks & Shear- 
mans, Limited, are a very old-established company, 
with a share capital of £725,000, of which £525,000 
is in deferred shares. Elliot & Jeffery, Limited, are 
also an old-established private company, with a capital 
of £60,000. 


Company Reports. 


Howard & Bullough, Limited.—Quarterly dividend, 
6d. per share. 

Nantyglo & Blaina Ironworks Company, Limited.— 
Receipts from royalties, rent, etc., £29,274; two instal- 
ment dividends on account of arrears on 8 per cent. 
preference shares, making £5 per share, paid. 

Electrolytic Zinc Company of Australia, Limited.— 
Depreciation, £140,000; gross profit, £510,073; net 
profit, £375,380; brought forward, £98,920; available, 
£474,300; debenture sinking fund reserve, £12,100; 
written off investigational research and general de- 
velopment account, £20,000; equalisation reserve, 
£40,000; new plant for West Coast mines. £20,000; 
dividends Nos. 6 and 7, £216,268; carried forward, 
£165,932. 


Mr. R. Jenkinson, of Swinton, near Rotherham, 
has been appointed metallurgist to Holman Bros., 
Limited, of Camborne, Cornwall. 


ALLOTMENT LETTERS for rights and excess shares in 
connection with the issue to shareholders by Johnson 
& Phillips, Limited, of 100,000 ordinary shares of £1 
each at 40s. per share have been posted. 


ll 
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It’s the Rolled Steel Construction that makes Sterlings 
different. Each box has built into it many years of 
hard service. 


For both jobbing in Iron, Brass, Steel 


repetition work Aluminium Foundries. 


Their lightness, on the other hand, is appre- 
ciated by the men who have to handle them 
day after day. More work is made possible 
with less effort. 


STERLING FOUNDRY SPECIALTIES LTD. 
BEDFORD 
London Office : 13, Victoria Street, S.W.1 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, .Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. | 


DEEPCAR, nor. SHEFFIELD. 


Telegrams ;: “LOWOOD, DEEPCAR.” 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes.  FORGINGS of every description. | BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tra. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 


Established 1872. 


Telegraphic Address: “‘ Steel, Glasgow.” 


sees 
: 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH.—In the holiday conditions 
prevailing at this season, it must necessarily follow 
that market operations in iron are naturally on @ 
restricted scale, and in Tees-side during the current 
week ‘businiess has been virtually suspended. The close 
of the year, at any rate, finds the Cleveland iron 
trade in a somewhat more hopeful position as regards 
demand for consumption, and, with prices tending to 
mucn higher levels, the recent advance in quota- 
tions for No. 3 G.M.B. being a distinct pointer in 
that direction, it may be anticipated that buyers will 
early avail themselves of the opportunity of purchas- 
ing more extensively for future requirements than has 
been the general rule during the past year. Conse- 
quently home sales are likely to expand as soon as 
buying is resumed, and ironmasters in Cleveland are 
now able to regard with some degree of equanimity 
the decliie in the export trade. In consequence 
of imcreased costs, current quotations are now 
as follow :—No. 1 Cleveland, 71s. per ton; No. 3 
Cleveland G.M.B., 68s. 6d.; No. 4 foundry, 67s. 6d. : 
No. 4 forge, 66s. 6d.; mottled and white, 66s. per ton. 

The demand for hematite has experignced some 
slackening during the past fortnight, but the shortage 
of supplies is just as pronounced as ever, and it will 
take weeks before the arrears can be fully overtaken. 
Probably more furnaces would be lighted up, as there 
is every evidence of a sustained demand, but there 
seems no chance of obtaining the essential supplies 
of coke. Makers, however, have refrained from 
exploiting the situation by advancing prices, but quota- 
tions are very firm at 76s. 6d. per ton for East Coast 
mixed numbers and 77s. for No. 1 hematite. On 
the North-West Coast prices are also firm, with 
Bessemer mixed numbers £4 1s. 6d. c.i.f. Welsh ports. 
£4 5s. per ton delivered at Glasgow, £4 8s. 6d. per 
ton delivered at Sheffield, and £4 12s. 6d. per ton 
delivered at Birmingham. 

LANCASHIRE.—The position of the foundry pig 
market in this area is practically unchanged for the 
time being, but, with hopes of a general revival of 
trade early in the New Year, the outlook bears 
encouraging signs of improvement. In the meantime 
the nominal quotations for delivery in Manchester 
remain at 73s. 6d. to 74s. for Derbyshire No. 3 and 
72s. 6d. to 73s. for Lincolnshire. These are the only 
two makes which are of particular interest to Lanca- 
shire consumers, as Northamptonshire iron would cost 
75s. 8d. delivered here, and Cleveland iron 79s. 2d. 

THE MIDLANDS.— As recently experienced in these 
markets, prices for foundry iron are quite strong, and 
there is at present no sign of concessions being made. 
although, owing to the holidays and the fact that 
many o! the founders will he stock-taking at the end 
of this month. the demand has eased off to some 
extent. 


Scrap. 

Transactions in this class of foundry material have 
recently been in negligible volume, with buyers scarce 
in view of immediate stocktaking operations. In Lan- 
cashire ordinary cast scrap is plentiful, dealers still 
quoting 70s. per ton delivered, while some ask 72s. 6d. 
for good lots of broken machinery metal. Textile 
scrap is still rather scarce, and as it is expected that 
the textile engineers will have need of this quality in 
the early spring, it might be worth while to hold 
back a little; certainly up to 75s. per ton should be 
asked for good broken loom scrap. In Scot\and 
machinery cast-iron scrap is being disposed of fairly 
freely at 73s. to 74s. 6d. per ton, and ordinary cast- 
iron scrap to the same specification at about 67s. 6d. 
per ton. Steelworks cast iron in furnace sizes is still 
, around 65s. to 66s. per ton, and old cast-iron railway 
chairs 72s. 6d. to 73s. 6d. per ton, but the latter are 
not too plentiful. Light cast iron and firebars have 
improved a little from 56s. to 57s. 6d. per ton, but 
re-rolling rails still show no change around 65s. per 
ton. The above prices are all per ton delivered f.o.t. 
consumers’ works. 


Metals. 


A rather extraordinary development was marked in 
the closing hours of the standard copper market, just 
prior to the adjournment for the holiday recess, when 
values took a sudden upward turn, and rapidly rose 
to about the £60 5s. level. a figure not approached 
for some weeks past. The advance may probably be 
due to a natural reaction after weeks of comparative 
depression, as nothing has occurred that would pro- 
duce any violent change cf opinion as to the imme 
date prosnects of the metal. Current quotations :-— 
Cash: Wednesday, £59 12s. 6d.: Thursday, 


£59 17s. 6d.: Monday. £59 15s.; Tuesday, £59 5s. ; 
Wednesday, £59 7s. 6d. 
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Vhree Months: Wednesday, £60 12s. 6d. ; ‘Thurs- 
day, Monday, £o0 17s. od. ; Tuesday, 7s. Od. ; 
Wednesday, £00 is. Od. 

Tin.—A similar movement to that above outlined 
occurred also in tin last week, but in this instance it 
is not so surprising, as the metal has been fluctuating 
heavily for some weeks. Up to the present there has 
been, as usual at this season, a tendency to restrict 
commitments, and it is possible that the great boom 
in rubber shares has in some degree diverted atten- 
tion from speculation in tin. ‘The outlook, neverthe- 
less, is considered very healthy, general consumption 
being maintained on a comparatively large scale, and 
home stocks being, in fact, dangerously low. Current 
quotations :—Cash : Wednesday, £286 5s.; Thursday. 
£288; Monday, £289; Tuesday, £287; Wednesday. 
£287 15s. 

Three Months: Wednesday, £279 5s. : 
£280 15s.: Monday, £281 5s. ; 
nesday, £280 12s. 6d. 

Speiter.—Recent quotations for this metal, showing 
a fairly substantial decline in values, are somewhat 
difficult to understand, when regard@d strictly from 
a statistical standpoint, as explained in the foilowing 
summary of the situation. The total stocks of this 
metal in the world to-day are probably the lowest for 
some considerable number of years, and as the ‘* bear ”’ 
account on the London Metal Exchange is now be- 
lieved to be very heavy, it would therefore presumably 
not take much to turn this market in an upward 
direction. The apparent reason for the price on the 
London Metal Exchange having been depressed is 
owing to the fact of German holders having liquidated 
all their surplus stocks to enable them to obtain cash 
to show in their balance-sheets at the end of the year. 
Current quotations : — Ordinary : Wednesday, 
€38 6s. 3d.; Thursday, £38 Ills. 3d.; Monday, 
£38 15s.: Tuesday, £39; Wednesday, £38 15s. 

Lead.—In the market for soft foreign pig the surplus 
stocks in hand are such that, in the absence of any 
particular demand, either on the part of Continental 
or home consumers, the tendency has been decidedly 
downward. Imports for November were 19,943 tons, 
making a total for eleven months of 245,362 tons, as 
compared with 218,239 tons for the same period last 
vear. Current quotations :—Soft foreign (prompt) : 
Wednesday, £34 15s.; Thursday, £35; Monday, 
€35 6s. 3d.; Tuesday, £35 7s. 6d.: Wednesday. 
£35 6s. 3d. 


Thursday. 


Tuesday, £280: Wed- 


RIGID, INTERCHANGEABLE, 


MACHINE FINISHED BOXES 


produce castings of 


THE GREATEST ACCURACY 


Our Foundry and Special Finishing 
Plant turn out large quantities of 
these boxes every day. 


Let us quote for your next job. 


We can save you money. 


The Foundry and Engineering Co. 
Albion Road, WEST BROMWICH. 


If i 
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Telephone: 5909 CENTRAL. 


FOUNDRY ENCINEERS. 


Telegrams : ““ THROWER, GLASGOW.” 


TOOLS 4 EQUIPMENT 


METAL RECOVERY MACHINE 
WITH MAGNETIC SEPARATOR. 


Head Office: 60, St. ENOCH SQUARE, GLASGOW. 


BRASS RECOVERY 
MACHINES 


are the last word in the 
Treatment of Brass Foundry 


ASHES AND SKIMMINGS. 


If you don’t want to lose 
what your Competitor is 
saving, you must write to us 
about it now. 


We are at your Service. 


BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 


Manufacturers of 


FOUNDRY EQUIPMENTS 


LADLES, CUPOLAS, 
FIRE BRICKS, GANISTER, 


CASTING 8, 


CLEANERS, | 
CHAPLETS, 
PIPE NAILS, BRUSHES, 


SPRIGS, CORE ROPES. 
WIRE BRUSHES, | BUCKETS, 


BELLOWS, SPADES, Etc. 


“Se 


ESTABLISHED 1863 


Telephone 
21 PENISTONE. 


Telegrams : 
“DURRANS, PENISTONE.” 


Write for Illustrated Catalogue 

on Blacking and _ Foundry 

Requisites, also for our latest 
Price List. 


a 

LALSERT SMUT 
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Standard cash .. 59 7 6 
Three months .. 60 7 

Electrolytic .. .. 65 10 0 
Best selected 
Sheets .. .. .. 90 0 O 


Wire bars .. .. 66 0 6 
Do. Jan. .. .. 6510 O 
Do. Feb. O 
Ingot bars .. .. 65 10 O 
H.C. wire rods .. 70 0 O 
Off. av. cash, Nov.61 6 104 
Do., 3 mths. Nov.62 6 3 
Do., Sttimnt, Nov.61 6 51 
Do., Electro, Nov.68 2 103 
Do., B.S., Nov. ..65 10 0 
Aver. spot price 


copper, Nov. .. 61 6 5 
Do., wire bars, Nov.68 7 104 


Solid drawn tubes 13d. 
Brazed tubes 13d. 
Wire 10d. 
BRASS. 
Solid drawn tubes 12d. 
Brazed tubes 134d. 
Rods, drawn .. 114d. 
Rods, extd. or rlld. 74d. 


Sheets to 10 w. 
Wire 


Rolled metal .. .. 9d. 
Yellow metal rods 74d. 
Do, 4 x 4 Squares 8d. 
Do. 4 3 Sheets 84d. 
TIN. 
Standard cash ., 287 15 0 
Three months .. 280 12 6 
English . 286 10 O 
Bars .. 288 0 0 
Straits ‘ . 288 0 0 
Australian .. . 288 0 0 
Eastern - 288 15 O 
Banca . ‘ 293 10 0 
Off.aver. cash, Nov.284 14 13 


Do., 3 mths.,Nov.281 14 9¢ 
Do., Sttlmt. Nov. 284 13 62. 
Aver. spot., Nov. 28413 7 
SPELTER. 
Ordinary .. .. 38 Li 


Remelted .. .. 37 5 O 
Electro 99.9 
English 


Zinc dust .. .. 46 0 O 
Zinc ashes .. .. 1510 O 


Off. aver., Nov. 38 13 5,, 
Aver., spot, Nov. 39 0 93 
LEAD. 

Soft foreign ppt. 35 6 3 
English .. .. 3610 


Off. average, Nov. 36 10 10 
Average spot, Nov. 36 17 5} 


ZINC SHEETS, &c. 
Zinc sheets, English 46 0 0 
Do. V.M.exwhf. 45 0 0 
Rods .. -- & 00 
Boiler plates -- 44 0 0 
Battery plates .. 4410 0 


ANTIMONY. 
Special brands, Eng. 95 0 0 
Chinese a aa 
Crude .. .. 0 
QUICKSILVER. 


Quicksilver -- 150 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro silicon 


25% 910 0 

45/50% 1115 0 

15% . 2110 
Ferro-vanadium— 

35/40% - 15/3 Ib. va. 


Ferro-moly bdenum— 
70/78% c. free 6/—to 6/3 Ib. 
Ferro-titanium— 
23/25% carbonless 1/1 Ib. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 
0 0 
Ferro-tungsten— 
80/85%,c.fr. 1/8 Ib. to 1/8} 
Tungsten metal powder— 


98/99%, 1/11 to 2/- Ib. 
Ferro-chrome— 

2/4% car. £34 15 0 

4/6% car. £23 12 6 

6/8% car. £23 2 6 

8/10°% ear. £22 15 0 
Ferro-chrome— 

Max. 2% car. £4015 0 

Max. 1% car. £49 0 0 

Max.0.70% car. £5610 0 

70%, carbonless 1/5 |b. 


Nickel—99% , 

cubes or pellets £172 to £177 
Cobalt metal—98/99%, 

10/- Ib. 

Aluminium 98/99%, £120 
Metallic Chromium— 

96/98°%, 3/6 Ib. 
Ferro-manganese (net)— 

76/80°%, loose £15 7 6 

76/80%,, packéd £16 7 6 

76/80%, export £15 5 0 
Metallic manganese— 

94/96%, carbonless 2/- Ib. 

Per ton unless otherwise 

stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% s. d. 
tungsten 2 6 
Finished bars, 18%, 
tungsten 3 


Per lb. net, d/d buyers’ works, 


Extras— 

Rounds and squares 
3in.andover .. 4d.Jb, 
Rounds and squares 

under } in. to } in. 3d. Ib. 
Do. under fin. to 
fein... 1/-1b. 
Flats, fin. fin. 
to under 1 in. x 3 in. 3d. Ib. 
Do. under fin. fin. 1/—1b 
Bevels of approved 
sizes and sections 6d. lb. 
Bars cut to length 10% extra 
Scrap from high-speed 
tool steel— 
Scrap pieces .. 3d. 


Turnings and swarf 1d. 
Per lb. net, djs steel makers’ 
work 
SCRAP. 
South Wales—£ s. d. £ s. d. 
Hvy. steel 376 310 O 


Bundled steel 
& shrngs.3 2 6to3 6 0 
Mixed iron & steel 


3.0 O0to3 2 6 
Heavy cast iron 
3 2 6to3 5 0 


Good machinery for 
foundries 


Cleveland— 
Heavy steel 
Steel turnings . . 
Cast iron borings 
Heavy forge 
Bushelled scrap 
Cast-iron scrap 


bo orto 


3.0 O0to3 1 0 
Lancashire— 
Cast-iron scrap 310 0 


Heavy wrought 310 0 

Steel turnings... 2 0 0 

London — Merchants’ buying 
prices delivered yard. 


Copper (clean)... 51 0 © 
Brass (clean) .. 39 0 0 
Lead (less usual 

draft) .. & 
Tea lead 27 0690 
Zine Sia 25 0 0 
New aluminium 

cuttings - 00 
Braziery copper 46 0 0 
Gunmetal 
Hollow pewter 190 0 0 
‘Shaped black 

pewter 140 0 0 


PIG-IRON. 


(f.o.t. unless otherwise stated). 


N.E. Coast— 


Foundry No, 1 

Foundry No. 3 68/6 

Foundry No. 4 67/6 

Forge No.4. 66/6 

Hematite No. 1 7i/- 

Hematite M/Nos. 76/6 
N.W. Coast— 

Hem. M/Nos. d/d Glas. 85/- 

», d/d Birm. .. 92/6 

Midlands — 

Staffs com: on* 
» No 4forge ..  60/- 

os No. 3 foundry 65/- 
Shrops. basic .. .. 70/- 
Cold blast, ord.* 185/- 

— iron* 190/- 

* d/d Birmingham. 

Northants forge .. 55/- 

» fdry No. 3 62/6 

Derbyshire forge 59/6 

» fdry. No. 3 65/- 

<> 65/- 
Scotland— 

Foundry No. 1 81/6 

No. 3 76/6 

Hem. M/Nos. .. . 76/- 
Sheffield (d/d district)— 

Derby forge -- 63/6 

» fdry. No. 3 69/- 

Lines. forge .. 68/- 

» fdry. No. 3 70/- 

E.C. hematite .. 86/6 

W.C. hematite 88/6 
Lines. (at furnaces)— 

Forge No. 4 

Foundry No. 3.. 64/- 

Basic 64/- 
Lancashire (d/d eq. Man. 

Derby forge 67/- 

» fdry. No. 2 73/- 
Northants foundry’ 

No. 3 ? 75/3 
Dalzell, No. 3. 110/- 
Summerlee, No. 3 94/- 
Glengarnock, No. 3 94/- 
Gartsherrie, No. 3 94/- 
Monkland No.3 .. 94/— 
Coltness, No. 3 94/- 
Shotts, No. 3 94/- 


FINISHED IRON & STEEL. 


Usual District deliveries for 
tron; delivered consumers’ 


station for steel. 
Tron— £s. d. £ 
Bars(cr.) 11 5 Oto 12 
11 
Tees to 3 united 

ins. 
Nut and bolt 
Hoops 14 0 Oto 15 
Marked bars 

(Staffs.) f.o.t. .. 14 


Gas stripl2 10 0 to 12 15 


Bolts and nuts 


s. d. 


Zin. X4in. .. 1615 
Steel— 
Ship plates 7 5 0 to7 17 6 
Boiler plts. 1110 0 
Chequer plts. £9 5to 915 ¢ 


Angles £6 17 6to 7 
Tees £8 0 Oto 8 
Channels£ 6 12 6to7 
Joists £617 6to 7 
Rounds and Squares 
3in. to 5hins. .. 8 
Rounds under 3 in. 
to Zin. 
Flats, over 5 in. 
wide and up 
Flats, 5in. to 14in. 
Rails, heavy oe 
Fishplates .. .. 12 
Hoops (Staffs.) .. 10 
Black sheets, 24g. 11 
Galv. cor. sheets, 
24¢. 
fencing wire 
plain .. 
Billets, soft £6 0 0 'to 7 
Billets, hard a 
Sheet bars .. .. 6 
Tin barsd/d.. .. 6 


PHOSPHOR BRONZE. 
Per lb. _ basis. 
Strip 
Sheet tow.g. .. .. 1 33 
Wire 
Castings 1 
Delivery 3 ewt, free 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CuirForp & Son, Limitep. 
NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 9d. to 1/3 
Rolled— 


To 9in. wide 1/3 to 1/9 

To 12in. wide 1/3} to 1/9} 

To 15in. wide to 1/94 

To 18in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/103 

To 25 in. wide 1/5 to 1/11 
Ingots for spoons 

and forks 9d. to 1/53 
Ingots rolled to 

spoon size 1/- to 1/84 
Wire round— 

3/0 to 10 G. 1/64 to 2/14 


with extras according to gauge. 
AMERICAN IRON & STEEL. 
At Pittsburgh unless otherwise 


stated. Dols. 
No. 2X foundry, Phila. 24.26 


No. 2 foundry, Valley 22.26 
No. 2 = Birm. 22.00 
Basic .. . - 21.7% 
Bessemer 22.78 
Malleable 22.26 
Grey forge .. 21.76 
Ferro-mang. 80% 115.00 


Bess. rails, h’y, at mill 43.00 
O.-h. rails, 43 .00 


Bess billets 35.00 
O.-h. billets 35.00 
O.-h. sheet bars 36.00 
Wire rods 45 .00 

Cents. 
Tron bars, Phila. 2.22 
Steel bars .. 2.00 
Tank plates 1.90 
Beams, etc. P 1.90 
Skelp, grooved steel . 1.90 
Skelp, sheared steel . 1.90 
Steel hoops ‘ 2.50 
Sheets, black, No. "98... 3.35 
Sheets, galv., No. 28 . 4.60 
Sheets, blue an’I’d, 9 & 10 2.50 
Wire nails 2.65 
Plain wire .. 


Barbed wire, galv. 
Tinplate, 100 lb. box 


COKE (at ovens). 


Welsh foundry .. 32/6 to 37/6 
» furnace .. 20/—to 25/- 
Durham & North. 
foundry 30/- to 33/- 
furnace 18/- to 18/6 
Other Districts, foundry 
30/- to 33/- 
furnace (basis) 11/9 


TINPLATES. 


f.o.b. Bristol Channel ports. 
1.C. Cokes, 2014, box 20/- 


” ” 


28x20, ,, 40/- 
os 20x10, ,, 29/3 
183x114, ,, 20/103 

C.W 20x14, ,, 18/3 
= 28x20, , 36/3 
20x10, ,, 25/1} 
18314, » 18/74 


Terneplates 28 x 20, 36/- per 
box basis f.o.b. 


SWEDISH IRON. 
Bars, hammered £19/0 to £20/0 
Rolled Ord. £16/0/0 to£16/10/0 
Nail rods £16 5 0 to £16 15 0 
Keg. steel nom. £33 to £35 


Faggot steel nom. £22 to £25 

Blooms, according to quality 

£10 to £14 

Pig-iron £6 15 0 to £7 0 O 
all f.0.b. Gothenburg. 


16 
COPPER. 
| | 
10 O 
0 0 3.35 
15 0 £5.50 
0 
—— 
— 
5 0 
5 O 
7 6 
2 6 
l7 6 
17 6 
0 0 
10 0 
5 
15 0 
0 0 
5 O 
5 0 
5 0 
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TUBES. Electrolytic Gopper. Tin (English ingots). Spelter (ordinary). 
Up to and £ a 4. & 
incl, 6 in. Dec. 23 6510 Odec. 15/- Dec. 23285 5 Oine. 5/- Dee. 23 38 6 3 Nochange 

Gas .. 55% )Tube prices » 24 65 10 0 No change » 24287 0 0, 35/- » 24 3811 B3inc. 5/- 

Water .. are » 28 6515 Oine. sone 0 20/- 3/9 

Steam .. 45%) now free. 29 65:10 O dee.  5/- 29286 0 O dec. 40/- 29 390 0,4, 5/- 
DAILY FLUCTUATIONS. » 30 65 10 0 No change » 30286 10 0 ine. 10/- » 30 3815 Odec. S/- 
Standard Copper (Cash). Standard Tin (Cash). Zinc Sheets (English). Lead (English). 

Dec. 23 5912 6dec. 7/6 Dec. 23286 5 Oine. 15/- Dee. 23 46 0 ONochange Dec. 23 35 15 0 dec. 5/- 
» 2+ 5917 Gine. » 0 35/- m= » 24 36 5 Oine. 10/- 
10 » 29287 O O dec. 40/- » 29 3610 0 No chancze 
» 30 59 7 Gine. 2/6 30 28715 0 ine 15/- 6900. 30 3610 0,, 


AVERAGE MONTHLY PRICES OF IRON HOOPS. 


| Yearly 

Jan. Feb. March. April. | May. | June. July. Aug. Sept. | Oct. | Nov. Dec. average. 

189816 2 61/6 2 616 2 616 2 6|6 26/6 2 6/6 2 6/6 2 6/6 2 2 6/6 5 0/610 4 
1897/ 610 0/610 01610 0/610 0/610 0/610 0|610 0/610 0/610 0/610 0 
1898 | 610 01610 0/610 0/610 0/610 0/610 0/610 0/610 0/610 0/615 0/615 0/7 0 0/611 8 
1299 |7 0 0 0/7 0 00 12 6110 12 6|812 6/812 6/812 2 6/9 7 6|917 6 8 2 6 
1900 | 917 6'10 7 6/10 7 6110 7 011012 6/712 6/1012 6/1012 6/1012 6/917 6/9 2 6/9 2 3 9 
1991/9 2 61/8 2 618 2 61712 61/712 61/712 61/7 2 61/7 2 26/7 2 6/7 2 2 711 8 
'7 2 617 2 617 € O17 2 2 SIF 723 6 
900172617 2 617 2617 2 617 2 617 £ 617 2 O17 2 2 617-8 C17 
19081617 617 0 O17 © 617 6 O17 @ 2617 2 617 C17 617 6 O17 F 
19061710 01717 61715 01715 0/715 01715 0/715 0/715 0/715 0/715 0/8 7 6 715 10 
7618 7 618 7 @18 7 7 61806 01810 O18 & OTs 8 
1908/8 0 01710 0/710 @|710 6/710 0/710 0/710 0/7 0 0/7 0 0 0 0/7 6 8B 
1900170017 0017 00/17 0 017 0 0 017 0 O17 0 0 0 O17 0 O17 0 017 0 O 
1 F SLT FJ OFT F F Sit F Siz 7 617 S17? & 
19121712 61712 61712 61715 01715 0/8 2 6/8 2 6/8 2 6/812 6/812 6/812 6/815 0/8 2 34 
1913 | 8 17 61817 61817 61817 0|817 61817 61817 61/8 7 618 7 7 61/8 7 812 6 
19141717 61717 61717 61713 9|712 61712 6/712 2 2 6/9 2 6/9 2 6/9 2 6 8 6 4} 
191519 3 6/918 7 6 {1016 6/1017 6 2 2 6/13 2 7 6/14 2 6/15 2 6 18 6 12 10 1: 
1916 117 2 6117 2 2 6 3/17 7 6/17 7 6/17 7 6/17 7 7 6/17 7 7 7 6 
1917 117 2 6|17 2 6/17 2 6/17 2 2 2 6/17 2 6/17 2 2 2 2 6/17 2 6 17 3 6 
1918 117 2 6117 2 6/17 2 6/17 2 6/17 2 6/17 2 6/17 2 6/17 2 2 6/17 2 6/17 2 2 6117 2 6 
1919 117 2 6117 2 61/17 2 6/17 2 6(|24 6 3/24 6 3124 6 3/25 9 7 6 (26 7 6/26 7 6/2617 4 22 14 9 
1920 128 0 |28 12 613315 0/135 5 O 15 10 |88 17 6 |38 17 6 [38 17 17 6 |38 17 6 |36.17 6 17 6/35 14 9 
1921 129 1 3/23 5 O|21 12 6/20 0 0 0)20 0 O}17 5 O O}14 4 0 113 15 O 13 10 0/12 18 510 
1922 |16 011513 91/14 0 0/14 0 O}14 0 0 0114 0 O O}14 O O O 13 4 6t 
1993 114 0 0 0 0 O}15 6 0 0315 0/15 O O O 115 O O {14 16 O {1418 3% 
1924 011415 O}1415 011415 011415 O 11413 9 114 10 0/1410 0 [1410 0 {1410 10 0 1412 4% 
1925 |14 10 10 10 011410 0'14 10 [14 10 114 10 0 114 100 [14 100 114 10 10 }14 10 114 10 


JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. _ 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
EXCHANGE BLDGS., PORT TALBOT. 
FOWLERS BUILDINGS, BOMBAY. 
CLIVE STREET, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS. 


18, BENNETTS HILL, BIRMINGHAM. 


PIG 


SCOTCH, MIDDLESBRO’, 


NON-FERROUS METALS 


ss} COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. |: 


oieitiitiis 1, HONG KONG ROAD, SHANGHAI. 
nest mar OCEAN BUILDING, SINGAPORE. 
JAVA STREET, KUALA LUMPUR 
5, SHAFFRAZ ROAD, RANGOON. | 
COX’S BUILDINGS, KARACHI. 
P.O. BOX 1580, CAIRO. 


IRON 


HEMATITE, BASIC, SPECIALS, &c., 


COLVIN COMPANY, 


ROYAL EXCHANGE, 
MIDDLESBROUGH. 


93, HOPE STREET, 
GLASGOW. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


TEEL FOUNDRY MANAGER AND METAL- 

LURGIST, desirous change; seven years preseat 
position; excellent Foundry record; experienced 
Tropenas Converter and Siemens.—Box 552, Offices 
of THe Founpry Trape JouRNAL, Bessemer House, 
5, Duke Street, Adelphi, London, W.C.2. 


HEMIST AND METALLURGIST, with many 

years’ practical Foundry desires pos: 

in connection with Foundry; highest references -- 

Apply Box 566, Offices of Tue Founpry Traprr 

JournaL, Bessemer House, 5, Duke Stregt, Adelpt: 
London, W.C.2. 


TEEL FOUNDRY MANAGER; disengage’; 

experienced with the following plants : Siemens, 
Tropenas, Stock Oil Converter, and eight years’ exper’- 
ence with the Electric Furnace Process ; understandiagz 
the manufacture of Steel Castings from A to Z at a 
very keen cost of production, either piecework or time- 
work; having also a fair connection; excellent refer- 
euces.—Box 568, Offices of THe Founpry TRravr 
JounnaL, Bessemer House, 5, Duke Street, Adeipni, 
London, W.C.2. 


ELL - KNOWN LANCASHIRE FOUNDRY 

MANAGER desires change; first-class pra:- 
tical man, accustomed to large output Electric, 
Turbines, Diesel and General Engine Castings up 
to 35 tons; well up in modern practice ; excellent 
Cupola and Metallurgical knowledge ; 15 years’ experi- 
ence as manager; good organiser, good control ; accus- 
tomed piecework ; excellent references; age 43 years ; 
or would entertain offer from Foundry Requisite firms. 
~—-Apply Box 564, Offices of THe Founpry Tram 
JouRNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


ZOUNDRY FOREMAN wanted, experienced in 
making Radiators and Sma!l Castings essential.- 
Apply, stating full particulars, to T. H. Pickirs & 
Sons, Lrp., Radiator and Boiler Makers, Mytholm- 
royd, nr. Halifax. 


RONZE FOUNDER, capable of casting bronze 

figures by cire perdu method, required for 
Australia by COMMONWEALTH GOVERNMENT. 
Must be able to carry out whole process from repro 
duction in wax of plaster casts to finished work in 
chased bronze. Contract up to 30th June, 1929, 
essential.—Apply, with full particulars, qualifications 
and experience, to OFFICIAL SECRETARY, 
Australia House, Strand, London. 


BUSINESSES FOR SALE AND WANTED. 


RON FOUNDRY, near Lordon, well equipped with 
Electric Light and Power, Cupolas fer Machinery, 
Cranes, Tramway, and Ladles; 2 tons daily ; Freehold 
and Goodwill as going concern, £2,500; boxes, pat- 
terns, and stock optional extra.—Box 570, Offices of 
Tue Founpry Trape Jovenxa, Bessemer House, 5. 
Duke Street, London, W.C.2. 


XCELLENT COMMODIOUS BUSINESS PRE. 

MISES (immediately available) for Sale or to Let 
in important position in Walsall, containing 4,356 
square yards or thereabouts, and formerly used as a 
Foundry and Engineering Business, but equally «adapt- 
able to other trades or industries. The premises can 
be divided into two portions if so desired.—For further 
particulars apply E. Irwin MILer, Solicitor, Bridge 
Street, Walsall. 


PATENTS. 


ae Proprietors of the Patent No. 137,574 for 
Improvements in Steel Smelting Furnaces are 
desirous of entering into arrangements by way of 
licence and otherwise on reasonable terms for the pur- 
pose of exploiting the same and ensuring its full 
development and practical working in this country.— 
All communicaticns should he addressed in the first 
instance to Hasettine Lake & Company, Chartered 
Patent Agents, 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 


MACHINERY. 


ai: LIVER.” No. 75. MECHANICAL PATTERN 
MAKER, and Universal Wood Milling Machine, 
second-hand, but having had little use, is equal to 
new, complete with full set of tools, accessories, etc. ; 
great bargain at very low price; photo.—Apply, FRep 
Brown & Son, Limitep. North Road Works, St. 
Helens. 
OR SALE.—20-in. and 24-in. Hall’s Invincible 
Sand Mixers ; the original and best machine in the 
market for mixing old and new Foundry Sand, Coal 
Dust, etc.—Apply, Penney & Porter (Enc.), 
Lincoln. 
QAND MIXERS.—New and second-hand. Ask us 
to quote.—W. Breatey & Company, Lrp., Russell 
Street, Sheffield. 


MACHINERY, PLANT, 

New 16-in. stroke HIGH-SPEED SLOTTING 
MACHINE, by Wilkinson, admits in diameter 5 ft. 

24-in. stroke TRAVERSING HEAD SHAPING 
MACHINE on 8-ft. bed, two tables 24 in. x 18 in. x 
16 in. deep. 

No. 705 INTERNAL GRINDING MACHINE, by 
ecg Machine Company, capacity 15 in. swing, 11 in. 
long. 

SET OF GUILLOTINE SHEARS, by J. Hand & 
awd style C.D. No. 3, 36-in. blade to cut 3/16 in. 
thick. 

LANCASHIRE BOILER, 30 ft. x 7 ft. 6 in. dia., 
reinsure 120 Ibs. pressure. 

Very good second-hand VERTICAL CROSS-TUBE 
BOILER, 14 ft. high x 6 ft. dia., reinsure 110 lbs. 
working pressure. 


CATALOGUE (10,000 LOTS) ON APPLICATION. 


THOs W. WARD. LID.. 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


DJATTERNS.—Inquiries solicited; quotations by 

return ; shop equipped with modern machinery ; 

uick delivery.—CiecHorN & Company, Midland 

2attern Works, Spring Gardens, Worcester. Phone 264. 

HEN IN DOUBT send your orders or inquiries 

for Materials and Requisites for Iron and 

Brass Foundries to OLsEN, LimiTED, CoGAN 

Srreet, Hurt. Largest stock; prompt deliveries; 
carriage paid terms. 


TENDER. 
BARKING TOWN URBAN DISTRICT COUNCIL. 


ENGINEER AND SURVEYOR’S DEPARTMENT. 


SECOND-HAND TRAMWAY RAILS. 


Lump-sum offers are invited for approximately 60 
tons of old Tramway Rails as they lie on the Councii’s 
Wharf, Gascoigne Road, Barking. 

Form of offer and full particulars can be obtained 
upon application to Mr. R. A. Lay, Assoc.M.Inst.C.E., 
the Engineer and Surveyor, Public Offices, East Street, 
Barking, Essex. 

Offers should be forwarded in the ial envelope 
provided for the purpose, so as to r the Engineer 
and Surveyor not later than 9.30 a.m. on Friday, the 
15th January, 1926. 

_.The Council do not bind themselves to accept the 
highest or any offer. 
By Order, 
H. HARGREAVES, 

Public Offices, Clerk to the Council. 
Barking. 

28th December, 1925. 


CUPOLAS 


‘-6” THWAITES, new condition, with spark arrester 
and receiver, built 1921, little used, at Slough .. £95 
3’-0” CONSTRUCTIONAL, nearly new, ready immediate 

delivery (at Slough) 


2’-6” CUPOLETTE, with fan and pipes . £26 
12. Ton EVANS, practically unused .. .. £85 
5 Ton STEVENSON, as new we .. £45 
3 Ton THWAITES, NEW, UNUSED . £32 
2} Ton EVANS, good as new.. ais - £26 
1} Ton EVANS, NEW, UNUSED . £24 


BUY FROM ME AND SAVE MONEY. 


ALEX. HAMMOND, 
FOUNDRY MACHINERY MERCHANT, 


“ BOXTED,” SLOUGH. 


| 
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PRODUCED 
ANALYSED 


AND 


GRADED 


to meet the exacting demands of 


1926 


QUALITY 
RELIABILITY 


AND 


EFFICIENT 
SERVICE 


GUARANTEED 


EXCLUSIVE MANUFACTURERS & SUPPLIERS. 


BRITISH PIGIRONS LIMITED 


(FURNACES: THE MIDLAND COAL, COKE AND IRON CO, Lo.) 


ABBEY HOUSE, 2, VICTORIA STREET,WESTMINSTER LONDON, S.W.1 


TELEPHONE: VICTORIA 68953 TELEGRAMS: !RONOBRIT, SOWEST. 


Index to Advertisers, p. 13. Situations, ete. p. 18. 3 ed 
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COMPOUNDS 


UNIVERSAL 
UNIFORM 
UNIQUE 


Acknowledged by the World’s 
leading Foundries to be pre-eminent 
as a Core-making medium. 


Leessens Your Oureur 


APPLY FOR FULL PARTICULARS TO THE SOLE MANUFACTURERS : 


THE FORDATH ENGINEERING CO., LTD. 


HAMBLET WORKS : WEST BROMWICH. 


Telephone: 


549 West 
Bromwich. 


Telegrams: 
Metallical.”’ 


4 1925. 
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Makers of The Osborn Patent Cupola Spark Arrester. 


Advantages: 
Immunity from Sparks and_ Grit. Conducts all Grit and Dust down to. 
or through the Charging Platform, 
Avoids damage to Roofs, choking up of where they can be dropped into a cart 
Gutters. without handling. 
Prevents danger of Fire. 
Constructed in sections tacilitate 
Important Labour Saver. erection. 


Spark Arrester as applied to one 
Cupola; also made in duplex 
torm to serve two Cupolas. 


FROM STOCK: 
CUPOLAS - -_ From } ton to 4 to 5 tons per hour. 
LADLES - - From 5 cwt. to 5 tons capacity. 


DAVIES SON 


Railway Works, 
WEST GORTON - - MANCHESTER 


— Also Makers of — 


FOUNDRY CUPOLAS AND LADLES 


On Admiralty List. 
Telegrams—* TUYERE, MANCHESTER.” Telephone No.—70, OPENSHAW. 
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Each in its line is the standard of the world. 


, 


Willson Safety Goggle No. L7o. For burn- 
ing, cutting, welding and similar work. 
Furnished with Industro Glass. 


Willson Dustite Respirator No. 2—at right. 
For all dusty work and spraying. Allows 
comfortable breathing. 


A complete line of Willson Safety Goggles and Dustite Respirators for industrial operations, 


S. PULZER & SON, LTD., 45, Hatton Garden, 
Sole Importers for Gt. Britain. London, E.C.1. 

Ask for complete catalogue. GOGGLES Full information gladly furnished. 
Ground Ganister Steel Moulders’ Composition. 
FOR EVERY TYPE OF SUITABLE FOR ALL WEIGHTS AND 

FURNACE. DESCRIPTIONS OF STEEL CASTINGS. 


GEORGE LONGDEN & SON, LIMITED, 


Parkwood Road Works, Neepsend, SHEFFIELD. 
MANUFACTURERS OF HIGH-CLASS REFRACTORY GOODS. 


Telegrams : “* Longdenson, Sheffield.” Telephone No. 4577 (2 lines). 


NOTICE 


NEW ALLDAYS ONIONS, 


HAVING PURCHASED THE GOODWILL OF 


THWAITES BROS., 


OF BRADFORD, 


ARE NOW CONTINUING THE MANUFACTURE OF THE THWAITES 
PRODUCTIONS AT THEIR BIRMINGHAM WORKS. 


CUPOLAS, ROOTS BLOWERS, FANS, STEAM 
AND PNEUMATIC HAMMERS, FURNACES, 
FOUNDRY AND SMITHY PLANTS, ETC. 


ADDRESS ALL ENQUIRIES TO— NEW ALLDAYS & ONIONS, LTD., 
GREAT WESTERN WORKS, 
BIRMINGHAM. 


| = 
| | 
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We beg to announce our having 
purchased the constructional 
plant of 


Messrs. 


Thwaites Bros., 


LIMITED 


Bradford. 


OIL. 
LECTOL CORE This plant is being transferred 
-_ to our Smethwick works, where 
W. considerable extensions are being 
veNToL poustel! carried out to accommodate the 
constructional branch of our 
business. 


As is well known, the selection of 
this plant is the result of years . 
of experience in the manufacture 
of Cupolas, Ladles, Stagings, etc., 
and will be of considerable as- 
sistance to us in the manufacture 
of these products, and in making 
a first-class job. 


It is our aim to supply the above 
manufactures at a reasonable 
price, and we shall look forward 
to receiving some of your en- 


PNEULEC 


MACHINE COMPANY LIMITED, 


SPECIALISTS IN FOUNDRY EQUIPMENT 


SMETHWICK 444. SMETHWICK. 


7 
od 
PLANT. 
j 
CORE TROLLIES. 
SING quiries. 
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STELLA GILL COKE & BYE-PRODUCTS 


Milburn House, Newcastle-upon-Tyne. CO., LTD. 


Makers of 


STELLA GILL PELTON COKE 


The Highest Grade Durham Patent Foundry Coke 
Hard, Dense and Low Ash. 


STELCOKE, NEWCASTLE-UPON-TYNE. 


Telegrams : Telephone : CENTRAL 3080 


Keep a tin always handy 


PLASTIC WOOD 


Pliable as Putty 
Workable as Wood 


TROUBLE is avoided and time 
is saved by the use of NECOL 
PLASTIC WOOD for moulding 
fillets for patterns, for filling 
holes in woodwork, and for any 
intricate carpentering jobs. 


In the pattern shop a tin of Necol 
Plastic Wood kept handy will 
pay for itself over and over again. 


Write for descriptive booklet. 


The IDEAL GRINDER for FOUNDRY USE. 


SOLE MANUFACTURERS: 


NECOL LIMITED 


(Proprietors, Nobel Industries Ltd.) 


STOWMARKET - - SUFFOLK 


(Supplied with or without dust collecting set.) 


Stocked by Merchants in all the Large Towns. 


Write for particulars to the Makers— 


T. E. SALTER, LTD. 
BLOOMFIELD TIPTON, sTAFFS. 


ROBERT HEATH & LOW MOOR LYtTp., 
MANUFACTURERS OF 
GENUINE COLD BLAST 
LOW MOOR SUITABLE FOR 

— (Ne Hot Blast Stoves at the Plant.) er 
Moor 160 (3 times) BRAND—LOWMOOR-C-B SPECIAL QUALITY 
Tel. : “Ironworks, Low Moor Approximate Analyses. CYLINDERS, AND 
Codes “ABC sth Baition. No. 1 No.2 No.3 Ne. 4 No. 5 No.6 Mottled CASTINGS 
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STANTON 


LARCEST PRODUCERS 


BRANDS: 


STANTON €& 
HOLWELL 


MIDLANDS | 


| THE STANTON IRONWORKS COMPANY L?P 
Near NOTTINGHAM 


TELEPHONE :86ILKESTON TELEGRAMS: STANTON ALFRETON, 
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from 


Grinding and Fettling 
If you put your dust problem up to us, it will Machinery, etc. 


be ‘investigated by Dust Removal Specialists 
of long experience whose skill will enable them 
to design for you a simple yet effective plant 
that will be reasonable in first cost, low in 
running costs, and satisfy, in every respect, 
the requirements of the Factory Inspector. 
Whatever your dust problem, get in touch with 
us—we can solve it. 


Head Office. : 
27, Farringdon Ave., LONDON, E.C.4. 
Telegrams: “‘ James Keith, Phone, London.” 
Telephone : Central 7091 to 7096. 


Blackman 


FANS & FAN PLANTS 


Truth in Advertising 
Titan Cupola users speak: 


BRAMPTON BROS., LTD., 


Oliver St. Works, I ron. 
BIRMINGHAM. : 


“In each of the years 1922, 1923 and 1924 you 
supplied to our Rocky Lane Works complete melting 
plants for malleable iron. We should like to express 
to you our complete satisfaction at the way the 
work was carried out in each instance, and also for the 
efficiency of the plant since its instalment.” 


Ste are many reasons why Titan cupolas are being in- 
stalled in greater numbers than any other type. First 

and foremost, they are designed to produce efficient results 
for each user. Then we are in a position (which is practically 
unique in this country) of actually MAKING the cupolas we 
SELL, and our customers get the advantage in price. More- 
over, the Titan cupola is no experiment, as some 1,200 users 
and continual letters of appreciation abundantly testify. 


THE 


ENGINEERING Co 
THE MAKERS OF EFFICIENT FOUNDRY PLANT, 


Titan Works, Charles Henry St., 
BIRMINGHAM. 


Telephone : Mid. 2182. Telegrams : “ Structural.” 
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HEATING 
ELEMENTS 


ENTIRELY BRITISH MADE. 


The most efficient and economical 
heating and drying Units yet devised 


Special Nose Stoking Fire 
Brick. Cover. Box. 


Jet Inspection Cover 


hy 
by | Special Refractory 
Louvres. 
ty 
Vy 
Air Nozzle Jet Ws 
| 
i [LR 
Outlet to 
Secondary Combustion Chamber. Fire Bars. Mould or Stove. 


Sectional Diagram of Portable type, 
Size 2, showing principles of operation. 


The OEHM’S Patent Heating Element is the simplest and the most efficient apparatus 
yet devised for producing high temperatures by the conversion of solid fuel to CO, gas, 
possessing pressure and velocity without flame and without smoke. 


For Core and Mould drying on the floor, in Pit or Drying Room. For Heating Ladles, 
Shanks, Ingots, etc. For Annealing and all Heat Treatments. 


OEHM'’S Heating Elements are installed in many of the largest foundries in Great 
Britain, and the appreciations received bear testimony to the satisfactory service they 
render. 


CONSIDER THESE ADVANTAGES. 
Simplicity of design. Adaptability. 
Economy in Fuel, Economy in Time. 


All drying and heating work can be effected in little more than half the time needed by any other method. 
Moreover, in the case of mould drying the application of Oehm’s Heating Element results ina BETTER 
CASTING. 


WRITE FOR ILLUSTRATED BOOKLET. 


CONSTRUCTED BY 


BRITISH DRYING & HEATING Co., Ltd., 


433, ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.1 


Telephone : Victoria 2693. BRITISH Telegrams : ‘' Britdriet, Sowest, London.” 
& 


CSCC. 
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Use Pressed Steel 
Moulding Boxes! 


LIGHT, RIGID AND UNBREAKABLE 


Made in all sizes and shapes to fit 
any job. Saves Sand and Labour. 


Send us your enquiries for Special Boxes for Plaster or Master Moulds. 


TANKS & DRUMS Ltd. Works. 


BRADFORD. 
Telephone Nos, 3920, 3921 


“SILICA” wishes you Alla Happy New Year 


We hope we shall have the pleasure of seeing all our old 
friends at Mons again during 1926— accompanied by as 
many of their friends as possible. 


Telegrams : 


Remember that British Membership of our Board of Directors, British 
Capital and British Energy make the famous “Silica” Deposits the most 
typically British in the World. 


INDEX TO ADVERTISERS. 
PAGE PAGE PAGE 
Allan, Thos., & Sons, Ltd. — Durrans, J., & oom, Ia. 15 Leyland Motors, Ltd. .. — Smith, Thos., & Sons 
American Optical Co. 18 songden, G., & Son, Ltc 5 Smooth-on Mfg. Co. _— 
Armitage Works Co., Ltd. — Electric Furnace Co., Ltd. 26 Lowood, J., ata "& Co Soc. Anonyme Silica os 
Armstrong-W bitworth, Sir Evans, J., & Co. . 563 Ltd. 565 Spermolin, 

W. G., & Co td oe - Evans. Sydney 13 Standard Sand Co., _ 
Aske, Wm., & McGregor, Wm — Stanton Ironworks Co., 

Findlay, A., & Co.,Ltd... — Mae donald Jolin, 

Ltd. Fleming, J.'& R. -- 20 Mansfield Sand Co., Ltd... — 
Avery, W. T., Ltd. = — Engineering Co., Major, Robinson & Co.,Ltd — Steel Co. of Scotland, Ltd. 565 

Baxter, W. H., Ltd. -. 26 Foundry & Engg. Co., The 566 Ltd. 29 Sterting 
Bailey Sir w. H., & Co.,Ltd. 20 Foundry Plant & Mac hinery ties, Ltd. 565 
Beardmore, Wm. ,& Co.,Ltd. — utd. Ke 2 Nec ol Industrial Collodions, Stewarts & Lloyds, 
Beecroft & Partners, Ltd. _— Furmston & Lawlor << Lt 8 Strode Engg. Wks., The.. — 
— International 26 Gadd, Thos. _ New & Onions, Ltd. 6 

3 Notcutt, Walter P., Ltd... — Tallis, E. . 

Birkinshaw J. & W. K.. 19 General Refractories Co. Outive & Co. fake Drums, Ltd. 13 | 
Bradley & Ltd. Gibbons Bros., Ltd. Fire- Team By- Ltd. 
Brealey, W., & Lid.. — Goldendale Tron Co., Ltd. 9 9 
Britannia ‘Co.,Ltd. — Gossell & Son, Ltd. 28 brick Co., Ltd. Zeanent, B. B., Lad. 
British Aluminium Co., Ltd. — Gray, Thos. E.,& Co.,Ltd. 22 parish. J.. & Co. . 19 Thermit, 
& Green, George, & Co. .. 20 park Gate Iron & Steel Co., Thwaites Bros., Ltd. 
0 £12 te 28 Townley, E & 
British ‘Ean pire Steel Pro- Hall, J., & Co. (Stourbridge), Penman & Co, 
British Pig-irons, Ltd. .. 3 Hamniond, Alex... 18 Pickett Metal — Universal System of Machine 
British Schurmann Cupola Harper, Wm., Son & Co... 27 Pickford, Holland & Co., Moulding & Mac eee 
& Foundry Harrison Bros. (England) Ltd. Co., Ltd. = 
Co., Ltd. 19 ut > 
Broadbent, Thos., & Sons, Hawkins, W. T., ~— — Mae ine Co., Ltd. — Venton, H. W — 
itd. —  Heath,Robert, Moor, Pulzer 82, & Sons, Ltd | 6 
Brown, J., & Co., Ltd, Ltd. Purden, Chas., Ltd. — Wadkin & Co. 
Bue kley Taylor, Ltd... 30 Hinckley, & Son Walker, I.&1I, .. | 
Butterworth Bros., eggs: Hingley, N., & = Ltd. _— Ritchie Hart & Co., Ltda. — Wallwork, Hy., & Co. —_ | 
Cammell, Laird & Co.,Ltd, 1 Hunt, F. L., & — Ritchie, J. & R., Ltd. .. — Ward, Thos. W., Ltd. | 
Canning, Wm., & Co., Ltd. — Roberts, Wm., & Son .. — Waring Bros. 9 | 
Cawood, G. & Ltd. Incandescent Heat Co., Ltd.27 Robinson, E.S. & A., Ltd. — W ateon’ (Metallurgists), 
Cleveland Magnesite & Re- International Found ed Robson Refractories, Ltd. 24 Lt 26 | 
fractory Co., Ltd Equipment Co. Roper, E., & Co. We Smith Owen Engg. 
Coltness Iron Co., Ltd. .. — . Ross, J., & Co. (Lime Corporation, Ltd. 25 
Colville, D., & Sons, Ltd. 29 Jacks, William, ae Ge. .. 13 Wharf), Ltd... .. — West Midland Refining Co. — 
Consett Iron Co., Lid. — James, Wm. Westoby & Rawstron .. 
ans, Sankey, J., & Sons, Ltd. — 1ittingham, W. M., & Co. — | 
Co., Ltd. Coal & Iron Wilkinson, & Co., 
Gor & Denke, co. 20 Keighley Laboratories, Lta, Shipping, Engineering, and Wilkinson, Co., 
James, & Blackman Machinery Exhibition .. — | 
Davidson & Co., Ltd. 11 Shotts Iron Co., Ltd., The Ww John (Birming- | 
»T., 5 Simm artha ne. 27 illson Goggles Inc. | 
Denbigh & Co. — Smart, H. 28 Woodward Tees. & | 
Den engineering wson. Walton & Co, .. — Smeeton, John Ltd. 26 
The Leith, Alexander & Co. .. — Smith, Albert, Woolle Sons & Co., 
Denby ‘tron & Coal'Co., Lid. — Le Personne, L.,& Co. .. 1 Smith; Edward Lita, =. 
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FURNACES 


FOR 


Case-hardening, Annealing, etc., to 
meet Customers’ Requirements. 


DRYING OVENS 


SINGLE UNITS BATTERIES 
PORTABLE OVENS 


PORTABLE (PIT) MOULD DRYERS 


INTENSIVE SAND MIXER 


KOR-KREME 


(CORE OIL) 


RIVET HEATING FURNACES 


FULL PARTICULARS OF OUR 
MANUFACTURES ON APPLICATION. 


MUFFLE FURNACES 


HALIFAX. LIMITED. 
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FOR ALL CLASSES OF WORK. 
ENQUIRIES SOLICITED FOR THE BEST BRANDS 
| OF WELSH, LANCASHIRE, DURHAM & YORKSHIRE 


COKES. 


PIG-IRON, GANISTER & LIMESTONE. 


ESTABLISHED 1867. 


J.& W. K. BIRKINSHAW, 


COKE AND MINERAL MERCHANTS, 


| | | 


Bank Buildings, London Road, 
A = DERBY. 
FOUNDRY REQUESTES. DEPENDABILITY 
Sands, Cements, Ganister—Let us have your enquiries. Ls 
ESSENTIAL. 
CHAPLETS are the SMALL 
things in the FOUNDRY 


but the BEST are NEEDED. 


Write DOCK WORKS, BARNSLEY. 


71 SAND BLAST 
APPARATUS 


THE MOST COMPACT & 
PORTABLE SAND_~ BLAST 
APPARATUS IN EXISTENCE 


REPRESENTING THE LAST 
N WORD _ IN FOUNDRY 
EFFICIENCY 


FOR CLEANING CASTINGS OF ALL 
KINDS, REMOVING SCALE FROM 
ROLLS, PLATES, ETC. 


ALL PARTS EASILY ACCESSIBLE 
FOR CLEANING 


ENTIRELY FOOLPROOF 


So'e British & Colonial Agente: 
THE BRITISH SCHURMANN 
Cupota & Founory Equipment Co., 


15, VICTORIA STREET, LONDON. 


Telephone : Victoria 9917. 


Telegrams : 
Smeetolim, Sowes', London. 


SS 
| 
| ; 
age 
H 2 \ 
| 
J \ 
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GREEN’S EMERGENCY CUPOLA IS A GREAT MONEY SAVER 


Sizes from 5 to 40 cwts, capacity per hour. 


GREEN’S STEEL CONVERTER PLANTS ARE SECOND TO NONE. 


COMPLETE FOUNDRY 
MELTING EQUIPMENTS 


FOR DEALING WITH 
CAST IRON, STEEL, AND 
——BRASS 


ARE OUR SPECIALITY. 


Green’s Rapid 
CUPOLA is the last word in 
Cupola design. 


Hundreds of Highly Satisfied Users will confirm this 


Ask for complete Catalogue of Foundry 
Plant, and file for future veference. 


* Economic ” 


GEORGE GREEN & CO., contractors” 


Telegrams: ‘‘ Cupola.”’ Telephones 518. Codes: Western Union, Lieber’s 5-letter Code, Marconi International. 


KEIGHLEY. 


STEAM, BELT, or ELECTRIC. 
Two-Stage Compression 


AIR COMPRESSORS J & R. GOD 


in One Cylinder. 
a. EFFICIENCY MAINTAINED 


FTER YEARS OF WORK! NOT HINDER 


SIR W. H. BAILEY & Co., Ltd., MANCHESTER: 


PROTECTION WHICH 
HELPS BUT —_ 


Wholesale 
Suppliers of 


SAFETY GOGGLES 


146 CLERKENWELL ROAD, LONDON. ecz 


FOR EVERY JOB. 


: | ss In many sizes to 3,000 cubic ft. per min. 


FOUNDRY BUYERS 


should not fail 


to send us their enquiries for 


CAST IRON AND STEEL SCRAP 


| | REGENT STREET, LONDON, W.1. 


E= a CRADLEY HEATH, MANCHESTER, BIRMINGHAM, QUEENBORO’, SCAPA FLOW. 


Telegrams : 
FERROD 


SHROPSHIRE IRON Co., Ltd. 


Hadley, Wellington, Shropshire. 


London Office : 
145, CANNON STREET, E.C.4. 
Telegrams: Sun, Wellington, Salop. Sunbrand (Cannon), London. 
Telephone: 11, Wellington, Salop. 5959 Central. 


BARS, SECTIONS, 
HOOPS and WIRE 


IRON, STEEL AND COPPER. 


ky A Bronze and Galvanised Telegraph, Telephone and Cable Wire, 
Trolley Rivet Wire, Screw Wire, Strand Wire, Barbed Wire, Puddled 
Billet, Tip Iron, Bead Iron, Curved Hoop, Etc. 


STEEL WIRE & STEEL HOOPS. 


DRAWN WIRE. 


CONTRACTORS TO 


GOVERNMENT 
(Admiralty, G.P.O., 
India Office.Wer Office 
and The Colonies) 


ENGLISH &@ FOREIGN 
RAILWAYS, &c 


AL. 
KS. 
sice 
BRAND. SUN. 
ROLLED WIRE HOOP IRON & 
IRON, COPPER BAR IRON. 
(2) 
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SERVICE FIRST 


J 


A HIGH NOTE. 


Of COURSE, if we talk 

Of CORES, and of Sand 

Of COARSE or fine grain & 

Of CAUSE, and effect, 
as applied to 


CORE SAND 


are ultimately 
bound to finish with 


*“MAXIMUM ” 


A SAND OF WHICH THE COUNTRY 
MAY WELL BE PROUD. 


(@ BRITISH TO THE CORE WJ 


Maximum Core Sand possesses 


Permeability Venting Power 
Cheapness Refractability 
Reliability Purity 
Roundness of Grain Cleanliness 
Quick Delivery Regularity 


SOLE PROPRIETORS : 


No need to try a ot eueeiy aw r name in case 

LO mark. Env addressed thus will be 
ivered to = ty GP 0. 


? 
= 
ie 
Y 
iP 
Bt 
as 
= 
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NEW RESOLUTION 


FOR THE IRONFOUNDRY 


COKE | 


Pit CHARGES 
TO BE 
SCRAP | CAREFULLY WEIGHED 


GUESSWORK 
1925 


THE ABOVE RESOLUTION IF CARRIED OUT CAN BE 
THE MEANS OF KEEPING HUNDREDS OF POUNDS IN YOUR 
OWN POCKET AND WILL INCIDENTALLY MAKE ANOTHER 
REGULAR CUSTOMER FOR “‘SILACENE’’—SEE NEXT WEEK 


THOMAS GRAY CO., LTD. 


119, HIGH HOLBORN, “LONDON, W.C.1 


22 DecemBER 31, 1925. 
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The ... 


STAVELEY COAL IRON 


LIMITED. 


Works and Head Office: 
STAVELEY WORKS, near CHESTERFIELD. 


Telegraphic Address: “ STAVIRON, BARROWHILL.” Telephone: 251 CHESTERFIELD (Pote. Bnch. Ex.) 


London Office: CROWN HOUSE, ALDWYCH, W.C.2. 


Tclegrams : “‘STAVIRONCO, ESTRAND, LONDON.”’ Telephone: REGENT 4846 (2 lines). 
WEST OF ENGLAND AND MANCHESTER OFFICE: | SHEFFIELD OFFICE: 
SOUTH WALES OFFICE: Grosvenor Chambers, Deansgate. uilding, 
3, Edmund Street, Birmingham. tzalan Square, Sheffield. 
egr ddress hic Add’ 
Telegraphic TESCO, _ BIRMINGHAM.” AVIRON, MANCHESTER.” STAVIRON, SHEFFIELD.” 
Telephone: 7378 CENTRAL. Telephone : - CITY. Telephone 1531 SHEFFIELD, 


Pig-lron Manufacturers. 


Suitable for all 
GENERAL FOUNDRY PURPOSES. 


Brands: STAVELEY and RINGWOOD. 


The Services of our expert Metallurgical Staff are at Buyers’ disposal. 
We are prepared to advise suitable mixtures, for all foundry purposes. 


CAST IRON PIPES 


of all sizes for Water, Gas, Steam and Hydraulic Pressure. 


WOOD WOOL 


for Filtration, Packing and other purposes. 


Chemical Manufacturers: 


Aniline Oil, Nitre Cake, Creosote Oil 


Aniline Salt, Salt Cake, Green Oil, Pitch, 
Naphthaline Balls, Pyridene Sulphate of Ammonia, 
Naphthaline Tablets, Sulphate of Copper, Muriate of Ammonia, 
Hot Pressed Naphthalene, Sulphate of Iron, B.O.V. & R.O.V. 
Naphthalene Flakes, Red Oxide of Iron, Oleum (all strengths), 
Naphthalene Powder, Bleaching Powder, Pure Sulphuric Acid, 
Cresylic Acid, Caustic Soda, Nitric A-id, 
Crude Carbolic Acid, Accumulator Acid, Disinfectant Powder. 


TARRED SLAG. 


“STAVEHO” for Waterproofing Cement Work. 


YOUR ENQUIRIES ARE INVITED. 


ON ADMIRALTY, WAR OFFICE, CROWN AGENTS AND INDIA OFFICE LISTS. 


av 
4 
f 
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© | With Best Wishes from 
4 ROBSON REFRACTORIES, LTD. 


ROBSON REFRACTORIES LTD. 


No. 1, North Road, 


DARLINGTON (Durham). 


Telephone: 2405. Telegrams: Cupoline-Darlington. 


CUPOLINE DEPOTS AT: 


Middlesbrough, Newport (Mon.), Leith, Newcastle-on-Tyne and 
Garston, Liverpool. 


1926. 
January 
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WELLMAN TOTALLY ENCLOSED CRANE TROLLEYS 
ARE IDEAL FOR FOUNDRY CONDITIONS 


Write for Illustrated Catalogue. 


Not only are all working parts entirely protected from the grit and dust of the 
atmosphere, but the efficient lubrication and smooth running which can be obtained 
are highly conducive to long life of the Crane. 


THE WELLMAN SMITH OWEN ENG. CORP., LTD. 


Telephone : 36-38, Kingsway, LONDON, W.C.2. Telegr 


ams : 
HOLBORN 2588/9 Works ee = DARLASTON, South Staffs. “Principium, Westcent, London.” 


The Cone 


Suitable for 
A FOUNDRY GREY IRON, STEEL, GUN- 
PROBLEN __ Avuminiu and Non- 
SOLVED FERROUS METALS and ALLOYS. 


Send your problems to us. 


Farticulers end on application 


CONSUMERS COMPANY, LTD. 
37/41, Gracehurch St., LONDON, E.C.4. 


a 
. 
3 i 
mies 
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FOUNDRY 
PLANT 


3 ROPER & CO, North St., 


PHONE : 
GRAMS : 


TEL KEIGHLEY. 


596. 
“CLIMAX.” 


FERRO -ALLOYS 


RY ANALYSIS FOR ALL PURPOS 
MMEDIATE DELIVERY FROM LARGEST STOCKS IN Ux. 


FERRO | 


METALS 
ORES, MINERALS, ETC. 


WATSONS (METALLURGISTS) LTD. 


Head Office: LANCASTER ST., SHEFFIELD. 


London Office: 8, SOUTHAMPTON RO c.1. 
Works: PLATT STREET, NEEPSEND, SHEFFIELD. 


CHROMES, SILICONS, TUNGSTEN, 
MOLYBDENUM, MANGANESE, COPPER. 
TITAMIUM, PHOSPHORUS, VANADIUM. 
ALUMINIUM, TANTALUM, COBALT, Ete. 


DEcEMBER 3], 1925. 


Bindo Broadcast No. 333 


Follow 
Shakespeare's 
Advice 


“ Fast BIND, fast Find, 
A proverb never stale in thrifty 
mind.” 


BIND 

Your 

Cores 
with 


“BINDO” 


Try it at OUR EXPENSE. 


BINDERS INTERNATIONAL Co. Ltd. 
56, Mosley Street, Manchester. 


Telephone: 
City 3896 Agel 


Telegrams : 
M. 


17, Victoria St., London, S.W.1. 


TELEGRAMS: Mixoist, London. 
TELEPHONE: Vic. 9125-6-7. 


ELECTRIC FURNACES FOR ALL PURPOSES 


OVER 128,100 K.V.A. INSTALLED. 
HEROULT FURNACES 


RESISTANCE FURNACES for 


ENAMELLING, ANNEALING, 
etc. 


AJAX-NORTHRUP FURNACES 
for NICKEL SILVER, COPPER, 
PURE IRON, NICKEL IRON, 
PLATINUM, RESEARCH, etc. 


AJAX-WYATT FURNACES 
for BRASS, etc. 


70 FURNACES ORDERED 
SINCE NOVEMBER 1924. 


The “GEM” 
Mould Drying 
Lamp. 


BAXTER’S 


Patent Knapping Motion 
STONE 


UNEQUALLED 


Sole Makers :— 


W.H. BAXTER, 


LTD., 


LEEDS. 


” 
e 
‘ 
4 
For Paratin with larger Bar 
| 
| 
il 
all Woodward Bros. & Copelin, Ltd. 
; Oakhill Road, Sutton, Surrey. 
| uy. 
BREAKERS. 
| 


DeceMBER 31, 1925. THE FOUNDRY TRADE JOURNAL. 27 


Established over 100 years. 


MARTHA SIMM & SONS|| FOUNDRY EQUIPMENT 


— NUNS LANE MILLS, — Core and Mould Drying Stoves, Crucible 
GATESHEAD - on-TYNE Furnaces, Pressed Steel Moulding, Boxes. 
A MALLEABLE ANNEALING OVENS 
BEST DURHAM COAL DUST, AND CHARGING FORKS. 
Etc., Ete. 
ENQUIRIES SOLICITED. THE INCANDESCENT HEAT Co. Ltd. 
Telegraphic Address : British Mills, Cornwall Road, 
“ BLACKINGS, GATESHEAD.” “Repeat SMETHWICK, 295 5 chick 
CASTINGS [-=siar THE FINEST PATTERN WORK IS 
| SPOILED IF BADLY VARNISHED, 
Motor Trades,’ PICKARD’S SPECIAL 
"9 ~ geen te has 40 years’ reputation behind it, is always 
Castings Sand-Biasted. WiLLENHALL.” uniform, reliable, and moderate in price. 


Get a gallon sample and make a thorough 
lA M HA R PER test. You will become a regular user. 
Ww i L L a Enquiries respectfully solicited. 
Sole Manufacturers : 
as "9 


Malleable and Soft Grey lronfounders. Rutland Road, SHEFFIELD 


Penman’s Ladels 


DESIGNED FOR 
HARD SERVICE AND 
EASY 


Caledonian Ironworks, 
de St.. GLASGOW, S.E. 


on 
Application. 


Telegrams : Telephone : 
PENMAN, GLASGOW. BRIDGETON 41 & 42. 


AS 
= 
> 
Improved 
Type E Ladel, 
a 
— Ly, 
4 
4 X 
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GOSSELL & SON, LTD., 


110, CANNON STREET, LONDON, E.C. 


Telephone No. :—CITY 6754. Telegraphic Address :—“GOSSOTTO, LONLON,” 


Specialities ;— 
Rails, Tram Rails, Steel Sleepers, Steel Joists to 24 in. deep. 


Channels, Angles, Bars, Sheared Plates, Flitch Plates to 
36 in. wide, &c. 


Bridgework, Constructional Ironwork and Locomotives, 
Special Steel Castings, Rolling Stock. 


KING Bros. | | SHROPSHIRE IRON Co., Ltd. 


(Stourbridge), Ltd., STOURBRIDGE, Hadley: ‘Shropshire. 14;, Cannon St., E.C.é. 
ENGLAND. Tel 


Sal ir W llingto Salop. 
: « RB ” Sun, Wellington, Salop. 1 We n, 
Telegrams P KING BROS., STOU RIDGE. Sunbrand (Cannon), London. 5959 Central. 


STOURBRIDGE CLAY. BARS, HOOPS, SECTIONS & WIRE 


Tue Hicuest Awarps for Gas ReEtorts and other 
goods (in Fire. Clay) have been awarded to KinG in IRON, STEEL, COPPER and BRONZE. 


Brotuers for their goods made from their renowned Galvanised Telegraph, Telephone, Cable and Trolley Wire 
STOURBRIDGE F:rReE Cray. To all Specifications. 


MANUFACTURERS OF 

Contractors to H.M. Government (Admiralty, G.P.O., India 

ABBEY BLACK and Office, War Office, Colonies), English and Foreign Railways, &c. 
WHITE CLAY. 
BRICKS FOR REGENERA’ TIVE SETTINGS. BEST H.C. COPPER & BRONZE WIRE a speciality. 
BLAST FURNA Medals :—Sydney (Bronze) 1879, New Zealand (Gold) 1882 
COWPER and other HOT AIR STOVE BRICKS. I'verpool (Silver) 1886, Adelaide (Gold) 1887,  Franco- 


Coke Oven Bricks a speciality. British Grand Prix (Highest Award) 1908. 


Grain Chill and Steel ROLLS, 
SUPERIOR SILICA BRICKS | | 


IRON up to 100 Tons. STEEL up to 40 Tons. 
TRADE MARK—R. DINAS. Special Air Furnace. Signin’ Steel Only. 


H. & H. E. SMART, KIDWELLY. 


Established 1823 


‘ STEEL PLATES _ 
Marine Land, and other Boilers: also Pats, shes 

. STEEL BARS > 


Angles. Tees. and Sectional Bars of all 
pecia Bars for Ferro Concrete 


“WIGH TENSILE STEEL 
In Plates,Shects.and Bars. 


SLABS» AnoBILETS, DEAD SOFT, AND GUARANTEED CARBONS. WELDING ano CASE HARDENING STEEL. 
STEEL SUPPLIED TO ADMIRALTY, WAR OTFICE.BOARD OF TRADE, LLOYDS, ENGLISH AND RAI 
PIC IRON, Foundry and Forge. Brand “PRG. LINCOLN.” 


| 
‘ ave Rotherham, England. LO 
MANUFACTURERS OF HicH CLASS STEEL BY SIEMENS PROCESS ONLY. 


